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(57) Abstract: Selective MMP-13 inhibitors are bicyclic 
pyrmidines of the formula or a pharmaceuUcally acceptable 
salt thereof, wherein R* is hydrogen or alkyl; R^, R^, and 
R^ include hydrogen, halo, alkyl, C^(CH2)m aryl; and 
X is O, S, SO, SO2, CH2. C=0. CHOH, NH, OR NR^ A 
componnd of the formnla, or a pharmaoeudcally acceptable 
salt thereof, is useful for treating cancer or arthritis. 
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BICYCUC PYRIMIDINE MATRIX METALLOPROTEIN ASE WmBITORS 

FIELD OF THE INVENTION 

This invention relates to a group of bicyclic pyrimidine derivatives which 
inhibit matrix metalloproteinase enzymes and thus are usefii! for treating diseases 
5 resulting from tissue breakdown, such as heart disease, multiple sclerosis, arthritis, 
atherosclerosis, and osteoporosis. 

BACKGROUND OF THE INVENTION . 

Matrix metallbproteinases (soinetimes refeired to as MMPs) are naturally- 
occurring enzymes found in most mammals. Over-expression and activation of 

1 0 MMPs or an imbalance between MMPs and inhibitors of MMPs have been 
suggested as factors in the pathogenesis of diseases charaaerized by fhe 
breakdown of extracellular matrix or connective tissues. 

Stromelysin-1 and gelatinase A are members of the matrix 
metalloproteinases (MM?) family. Other members include fibroblast coUagenase 

1 5 (MMP- 1 ), neutrophil coUagenase (MMP-8), gelatinase B (92 kDa gelatinase) 
(MMP-9), stromelysin-2 (MMP-10), stromelysin-3 (MMP-11), matrilysin 
(MMP-7), coUagenase 3 (MMP-13), TNF-alpha converting enzyme (TACE), and 
other newly discovered membrane-associated matrix metalloproteinases (Sato H, 
Takino T, Okada Y. Cao J. Shinagawa A. Yamamoto E, and Seiki M., Nature, 

20 1 994 ;3 70:61 -65). These enzNTnes have been implicated with a number of diseases 
which result from breakdown of connective tissue, including such diseases as 
rheumatoid arthritis, osteoarthritis, osteoporosis, periodontitis, multiple sclerosis, 
gingivitis, corneal epidermal and gastric ulceration, atherosclerosis, neoindmal 
proliferation which leads to restenosis and ischemic heart failure, and tumor 

25 metastasis. A method for preventing and treating these and other diseases is now 
recognized to be by inhibiting metalloproteinase enzymes, thereby curtailing 
and/or eliminating the breakdown of connective tissues that results in the disease 
states. 
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The catalytic zinc in matrix metalloproteinases is typicaUy the focal point 
for inhibitor design. The modification of substrates by introducing zinc chelating 
groups has generated potent inhibitors such as pq>tide hydroxamates and thiol- 
containing peptides. Peptide hydroxamates and the natural endogenous mhibitors 
5 of MMPs (TIMPs) have been used successfully to treat animal models of cancer 
and inflammation. MM? inhibitors have also been used to jwevent and treat 
congestive heart failure and other cardiovascular diseases. United States Patent 
Number 5,948,780. 

A major limitation on the use of currently known MMP inhibitors is their 

1 0 lack of specificit}' for any particular enzyme. Recent data has established that 
specific MMP enzymes are associated with some diseases, with no eflFect on 
others. The MMPs are generally categorized based on their substrate specificity, 
and indeed the collagenase subfamily of MMP- 1, MMP-8, and 
MMP- 13 selectively cleave native interstitial coUagens^ and thus are associated 

1 5 only with diseases linked to such interstitial collagen tissue. This is evidenced by 
the recent discover}- that MMP- 13 alone is overexpressed in breast carcinoma, 
while MMP-1 alone is overexpressed in papillary carcinoma (see Chen et al., 
J, Am. Chem. Soc, 2000:122:9648-9654). 

There appears to be few selective inhibitors of MMP- 13 reported. 

20 A compound named WA Y-1 70523 has been reported by Chen et al., supra., 2000, 
and a few other compounds are reported in PCT international patent application 
Number WO 01/63244 Al . as allegedly selective mhibitors of MMP-13. Further, 
United States Patent Number 6.008.243 discloses inhibitors of MMP-13. 
However, no selective or nonselective inhibitor of MMP-13 has been s^roved 

25 and marketed for the treatment of any disease in any mammal. Accordingly, the 
need continues to find new low molecular weight compounds that are potent and 
selective MMP inhibitors, and that have an acceptable thenq)eutic index of 
toxicit>'/potency to make them amenable for use clinically in the prevention and 
treatment of the associated disease states. An object of tiiis invention is to provide 

30 a group of selective MMP-1 3 inhibitor compounds characterized as being bicyclic 
pyriinidines. 
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SUNIMARY OF TfflS INVHENTION 

This invention provides a groiq) of bicyclic pyriinidine compounds that are 
inhibitors of matrix metalloproteinase enzymes, and especially MMP-13. The 
invention is more particularly directed to compounds defined by Formula I 



r1 





r2 



r3 



or a phannaceudcally acceptable salt thereof, 
wherein:. 

" — " is absent or is a bond; 

X is 0, S, SO, SO2, CH2. C = 0. CHOU, NH.'or NR5; 
10 YisOorS; 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyl, NO2, NR^R^, CHO, or 
halo: 

r2, r3, and R^ independently are hydrogen, halo, Cj-Cg all^l, substituted 

Ci-Cg alkyl. Co-Ce alkenyl, substituted C2-C6 alkenyl, C2-Cioalkynyl 

15 substituted C2-C]oalkynyL(CH2)n, OH, (CH2)niOR5.(CH2)ni 

cycloalkyl, (CH2)m substituted cycloalkyl, CHOH {CU2>m COOH 
(CH2)ni substituted aryl, CHOH (CH2)m heteroaryl, CHOH (CH2)m 
substituted heteroar>l. (C02)n(CH2)m aryl, (C02)n(CH2)m substituted 
aryl, (C02)n(CH2)m heteroar>'l, (C02)n(CH2)ni substimted heteroaiyl, 

20 (C02)n(CH2)ni carbocycle, (C02)n(CH2)m substituted carbocycle, 

(C02)n(CH2)in heierocycle, (C02)n(CH2)in substituted heterocycle, 
(C02)n(CH2)in NR5r6, CH(Ci-6 alkyl>aiyl, (CH2)m N(H) C(=0)aryl. 
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(CH2)ni-S(0)o.2-(CH2)n-^l. CH(Ci-C<j alkyl)-substituted aiyl, 
(CH2)niN(H) C(K)) substituted aryl, (CH2)m-S(0)o.2-(CH2)n substtaaed 
aiyl, 

.C(=0)N(R5HCH2)ni aryl C(=0)N(R5HCH2)ni substituted aryl, 
5 C(=0)N(R5HCH2)m heteroaryl. C(=0)N(R5HCH2)m substituted 

heteroaiyl, C^-{CH2>m S^l (>C-<CH2)in substituted aryl, 
OC-(CH2)m-heteroaryl, CsC-(CH2)m substituted heteroaryl, 
OC-(CH2)ni carbocycle, CsC-(CH2)m substituted carbocycle, 

(CH2)in-0-aryL (CH2)m-0-substitoted aryl, (CH2)ni C0R5. 

lb NH 

i 

(CH2)m CONR5r6, (CH2)ni CNR5r6, 
S 

' I! 

15 (CH2)inCNR5R6 

or(CH2)mC02R5; 
m is an integer from 0 to 6: 

r5 and independently are hydrogen, Ci-Cg alkyl, substituted Cj-Cg alkyl, 
(CH2)m aryL (CH2)in substituted aryl, (CH2)ni heteroaryl or (CH2)m 

20 substituted heteroarv'L or R5 and r6 are taken together with the nitrogen 

atom to which they are attached complete a 3- to 7-membered ring; 
containing carbon atoms, the nitrogen atom bearing and R^, and 
optionally 1 or 2 heteroaioms independently selected form O, S, andNR^, 
wherein r2 is as defined above and; 

25 n is 0 or 1 ; with the proviso that R- and R^ are not both selected firom hydrogen 
and Ci-Cg alkyl. 

Preferred compounds have Formula I v^erein X is S, SO, or S02i and Y, 
r1 , r2, r3, and R^ are as defined above. 

Preferred compounds have Formula I wherein R^ and R"^ aie not H. 
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More prefened compounds have Fonnula I i^erein r3 is H or fluoro, and 
both R2 and are not H. 

Further preferred compounds of Formula I have R^ equal CO2 aryl or 
CP2 heteroaryl, wherein aryl and heteroaiyl may be unsubstituted or substituted. 

A preferred group of compoimds have Formula II 




n 



0 



wherein r1 , r2, r3, r4, and X are as defined above. Preferred compounds are 
those wherem R^ is H or CH3, R2 is CO2CH2 aryl, CO2CH2 heteroaryl, 
CONHCH2 aryl, or CONHCH2 heteroar>'L wherein the aryl and heteroaryl groups 

are unsubstituted or substimted. and R^ is H or fluoro. Also preferred are amides, 
i.e., compounds 

O 
i 

wherein r2 is (CH2)ni CNR5r6 

A fiiither preferred group of compounds have Fonnula III 

r' 

o 

wherein R^ , R2, r3, and R^ are as defined above. Especially preferred 
compounds are those where r2 is CO2CH2 aryl, CO2CH2 heteroaiyl, CONHCH2 
aiyl, or CONHCH2 heieroar\'l, whwem the aryl and heteroaryl groiq)S are 
unsubstituted or substituted, r3 is H, and r4 is CH2 aiyl, CH2 substituted aiyl, 
CH2 heteroaryl, or CH2 substituted heteroaryl. 
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More preferred is a conq)ound of Formula m, or a phannaceudcally 
acceptable salt thereof, selected from: 

6-Beiizyl-8-methyl-5,7-^Uoxo-6,7-dihydn>-5H-thia2olo[3^-c]p 

2-carbothioic acid benzylamide; and 
5 6-BeiizyI-8-methyl-5J-dioxo-6J-^ydro-5H-tMazolo[3;2<]py^ 
2-carbothioic acid 4-methoxy-benzylamide. 

Also more preferred is a compoimd of Formula III, or a pharmaceutically 
acceptable salt thereof, named: 

6-Benzyl-2<3-phenyl-propionyl)-thiazolo[3^-c}pyrimidine-5,7-dione; 
10 6-Benzyl-8-methyl-5JKiioxo-6,7-dihydro-5H-thiazolo[3^<]pyriniidi^^ 
2-carboxylic acid prop-2-ynylamide; 

6-BenzyI-8-methyI-5,7-dioxo-6,7-difaydro-5H-thia2olo[3^-c]pyrimidiiie- 
2-:carboxylic acid (piperidin-4-ylmethyl>-amide hydrochloride; 

Also more preferred is a compoimd of Formula HI, or a pharmaceutically 
1 5 acceptable salt thereof, selected from: 

6-Benzyl-2-( 1 -hydroxy-3-phenyl-aIlyl)-8-methyl- 
thia2olo[3-2-c]pyrimidine-5 ,7-dione: 

6-Benzyl-2-( 1 -hydroxy.3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3^-c]pyriniidine-5.7-dione; 
20 6-Benzyl-2-(hydroxy-phenyl-methyl>thia2olo[3^-c]pyrimidine-5,7-dione; 
and 

6-Benzyl-2-(l-hydroxy-3-phenyl-propyl)-thia2olo[3^-c]pyrimidine- 
5,7-dione. 

Still another preferred group of compounds have Formula IV 



25 




IV 



o 

wherein , R^, r3, and R^ are as defined above. 

More preferred is a compound of Formula IV, or a pharmaceutically 
acceptable salt thereof, selected from: 
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6-Beii2yl-8-methyl-5,7Kli6xo-6J-Kiihydro-5H^^ 

2-carboxyiic acid hcmyl ester, and 

6-Benzyl-5,7Hiioxo-6,7-dihydro-5H-oxazolo[3^H:]pyrim 

2-carboxylic acid ben:^l ester. 
5 Also more prefeired is a coiqpound of Fonnnia IV, or a phannaceudcally 

acceptable salt thereof selected from: 

6-Benzyl-5,7-dioxo^J-dihydro-5H-oxa2olo[3,2<]pyiinudii^ 

carboxylic acid ben^lamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7Hiihydio-5H-oxazolo[3 

2-carboxylic acid 4-methoxy-benzylainide; 

6-Benzyl-8-methyl-5J-dioxo.6J-dihydro-5HK)xazolo[3,2-c]pyrimi 
2-carboxylic acid (pyridiii-4-ylinethyl)-ainide; and 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-K)xazolo[3,2-clpyriimdine^ 
2-carboxylic acid (ben2o[L3]dioxol-5-ylinethyl)-ainide. 

Other preferred invention compounds have Formula V 



wherein is hydrogen, (0)n Ci-Cg alla'L or (0)^ substituted Cj-Cfi alkyl, r2 is 
C02(CH2)in arx'l. C02(CH2)m substituted aryl, 

NH 



r4 is (CH2)in C02R5, (CH2)m CONR5r6 CNR5r6 CHOH 

(CH2)m aryl. CHOH (CH2)ni substituted aryl, CHOH (CH2)ni heteroaiyl, 
CHOH (CH2)in substituted aryh Preferred compounds of Formula V are 
those wherein m is 0 or 1 . 

Also preferred are 2J-dihydro compounds of Fonnula VI: 




O 
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1 



VI 



wherein , P^^^ p^3^ p4^ y, and X are as defined above. 

More preferred is a compound of Formula VI, or a phannaceutically 
accepuble salt thereof, selected from: 
5 6-Benzyl-8-methyl-5,7-dioxo-l,5,6,7-tetrahydro-imida2o[l^- 
c]pyrimidine-2-carboxylic acid (benzo[l ^]dioxol-5-ylmethyl)-amide; 

6-BenzyH,8-dimethyl-5J-dioxo-l ,5,6,7-tetrahydro-inudazo[l^- 
c]pyrimidine-2-carhoxylic acid (ben2o[L3]dioxol-5-ylmethyl)-amide; 

6-6enzyl- 1 ,8-dimethyl-5,7-dioxo- 1 ,5,6,7-tetrahydio-iinidazo[ 1 ^- 
1 0 c]pyriniidine-2-carix)xylic acid benzylamide: 

6-Benzyl- 1 ,8-dimethyl-5.7-dioxo-l ,5,6 J-tetrahydro-imidazo[ 1 ^- 
c]p\Tiniidine-2-carboxyIic acid 4-methoxy-benzylamide; 

6-Benzyl-l-methyl-5.7-dioxo-l,5,6,7-tetrahydro-imida2o[lJ- 
c]pyriniidine-2-carbox\'lic acid 4-methoxy-benzylamide; 
15 6-(4-Methoxy-ben2\i)-l-methyl-5J-dioxo-L5,6J-tetrahydro-imidazo[l^^ 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; and 

6-(4-Methoxy-benz\1)-L8-dimethyl-5,7-dioxo-U5,6,7-tetrahydro- 
imidazo[l^-c]p>'Timidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide. 

Also more preferred is a compound of Formxda VI, or a pharmaceutically 
20 acceptable salt thereof, selected from: 

6-Benzyl-5,7-dioxo-23.6,7-tetrahydro-5H-thia2olo[3^-c]pyrimidine- 
2-carboxylic acid benz\'l ester 2.3-Dihydroxypropionic acid ben^l ester; 

6-Benzyl-5,7-dioxo-23,6J-tetrahydro-5H-thia2olo[3^-c]pyrimidine- 
2-carboxylic acid p\Tidin-4-ylmethyl ester hydrochloride; 
25 6-Benz\'l-L5.7-trioxo-l 2.3,5 ,6,7-hexahydro- 

l/*Thiazolo[3^-c]pyriniidine-3-carboxylic acid benzyl ester; and 

6-Benzyl-L8-dimethyl-5.7-<iioxo-l^,6,7-tetrahydn>-iniidazo- 
[lj2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzyl ester. 
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Also marc preferred is a compound of Formula VI, or a phaimaceutically 
acceptable salt thereof, named 6-ben2yl-3-ethoxy-23-dihydro-oxazolo[3> 
c]pyrimidine-S,7-dione. 

Sulfoxides and sulfones of Formula Vn 

.S. .r2 

TTX vn 

also are preferred, wherein R^, r3, and R^ are as defined above. 
Preferred is a compound of Formula I of Formula VIII 

I T >-R^ vm 
o 




R 11 k3 



or a phaimaceutically acceptable salt thereof, wherein: 
10 Rl is R CH3, CH2OH, or CHO: 

r2 is (C02)(CH2)ni arv'l. (C02)(CH2)in substituted aiyl, (C02XCH2)m 
heteroaryl, (C02)(CH2)in substituted heteroaryl, 

C(K))N(R5HCH2}m-ai>l/C(=0)N(R5HCH2)m sub^tuted aiyU 
C(=0)N(R5HCH2)ni heteroai>'l. C(=0)N(R5HCH2)m substituted 
1 5 hetcroaiyl, OC-CCH2)niaiyl, CsC-(CH2)ni substituted aryl, 

CsC-(CR2)m heteroaryl. or CsC-(CH2)in substituted heteroaryl, wherein 
r5 is hydrogen or methyl; 
r3 is hydrogen or fluoro; 

R^ is C2-C5 alkenyl, substituted C2-C5 alkenyl, Ci-Cg alkyU substituted Ci-Cg 
20 alkyl, C2-C10 alknyl, substituted C2-C10 alkynyl, {CH2)inCOR5, 

(CH2)mS(0)o.2-(CH2)naryl, C(-0)N(R5K:H2)n,aiyl, (CH2)n,-<>aiyI. 
(CH2)niS(0)o.2-(CH2)n substituted aryl, C(-0)N(R5)-CH2)ni substituted 
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(CH2)m-Osttbstituted aiyl, (CO^hiiCazhn (C02)n(CH2)m 
substituted aiyl (C02)n(CH2)m heteroaryl, (C02)n(CH2)ni substituted 
heteroaryl, (C02)n(CH2)m caibocycle, or (C02)n(CH2)ni substituted 
carbocycle, vdierein 
5 nisOorl; 

m is an integer of from 0 to 6; and 
is as defined above for Formula I. 

More preferred is a compound of Formula VBI, or a phaimaceutically 
acceptable salt thereof, vdieriein: 
10 isHorCHs; 

r2 is C(=0)N(R5)-(CH2)m aryl C(=0)N(R5HCH2)m substituted aryl, 

C(=0)N(R5HCH2)ni heteroaryl, C(=0)N(R5HCH2)in substituted 
heteroarv'h CsC-(CH2)inaryl CsC-(CH2)m substituted aryl, 
OC-(CH2)m heieroarv'L or CsC-(CH2)m substituted heteroaryL wherein 
15 r5 is H or methyl; 

r3 is hydrogen or fiuoro; 

r4 is {C02)n(CH2)mar>'l. (C02)n(CH2)m substimted aryl, (C02)n{CH2)m 
heteroaryl, (C02)n(CH2)in substituted heteroaryl, (C02)n(CH2)ni 
- carbocycle, or (C02)nfCH2)in substituted carbocycle, wherein: 

20 n is 0 oil, and 

m is an integer of from 0 to 6. 

Still more preferred is a compound of Formula VIE, or a pharmaceutically 
acceptable salt thereof, wherein: 
r1 isHorCHs; 

25 r2 is OC-{CH2)niaiyl CsC-(CH2)in substituted aiyl, CsC-(CH2)in heteroaryl 
or C^-(CH2)ni substituted heteroaryl, wherein: 

m is 1; 

R3 is hydrogen or fiuoro; and 
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R4 is (C02)n(CH2)inaryl, (C02)n(CH2)ni substituted aryl, (C02)n(CH2)in 
heteroaryl, (CC)2)n(CH2)m substhuied heteroaryl, 
(C02)n(CH2)niCari>ocycle, or (C02)n(CH2)mS«bstituted carbocycle, 

wherein n is 0 and m is 1. 

Also still more preferred is a compound of Formula Vin, or a 
pharmaceutically acceptable salt thereof, wherein: 
R] isHorCHs; 

R2 is C(=0)N(R5KCH2)maryl> C(0)N(R5HCH2)mSubstituted aiyl, 

C(0)N(R5).(CH2)mheteroaryl, or C(=0)N(R5HCH2)mSubstituted 
heteroaryl, 

wherein m is I and is H or CH3; 

R^ is hydrogen or fluoro; and 

R'^ is (C02)n(CH2)inaryL (C02)n(CH2)xnSubstituted aryl, 

(C02)n(CH2)mheteroar>'L (C02)n(CH2)niSubstituted heteroaryl, 
(C02)n(CH2)inCa^*t>ocycle, or (C02)ii(CH2)niSubstimted carbocycle, 
wherein n is 0 and m is 1 ; 

Still more preferred is a compound of Formula VIIL or a pharmaceuticaUy 
acceptable salt thereof, selected from: 

4-[8-Methylo J-dioxO"2-(3-phenyl-prop-l -ynyl)-7H-thiazolo[3,2- 
c]pyrimidin-6-ylmethyl] -benzoic acid; 

4-{2-[3-(4-Methoxy-phenyl)-prop-l-ynyI]-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyl} -benzoic acid; 

4-{2-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-8-mefliyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyI}-benzoic acid; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thia2olo[3 J-c]pyriinidin-6-ylmethyl}-benzoic acid; 

4-{2-[3-(3,4-r)ifluon>-phenyI)-prop-l-ynyl]-8-mefliyl-5,7-dioxo-7H- 
thia2olo[3^-c]pyrimidin-6-ylmethyl}-benzoic acid; 

6-Benzyl-8-methyl-2-(3-pyridin-4-yl.prop-l-ynyl>thiazolo[3,2- 
c]pyrimidine-5,7-dione: 
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6-(3 ADichloio-ben2yl)-8^thyl-2K3-pyrid^^ 
thiazolo[3^-c]pyriiiiidme-5,7-^one; 

6-(3,4.IMdiloro.beiizyl>2<3K2-methoxy-pyrid^ 
methyl-thiazoloP^-clpyrimidine-SJ-Kiione; 
5 6-Benzyl-8-methyI-2-phenyleth)«yl-thiazolo[3^-c]^^ 

6-(4-Bromo-benzyl>2-[3-(3rmethoxy.phenyl>prop-l-^^^ 

thiazolo[3 2-c]pyriinidine-'5,7-dione; 

4-{2-[3-(3-Methoxy-phenyl>prop-l-ynyl]-8-metbyl-5 jKiioxo-7H^ 

thiazolo[3^-c]pyrimidin-6-ylmethyl}*benzenesu^^ 
1 0 4- {2-[3K3-nuoro^methoxy-phenyl>prop-l -ynyl]-8-methyl-^ 

7H-thiazolo[3^-c]pyrimidin-6-ylmethyl}-beiizoicacid; 

6-(4-Fluoro-benzyl)-8-methyl-2K3-phenyl-prop-l -ynyl)-thi^^ 

c]pyriniidine-5,7-dione; 

6-Beii2yl-8-methyl-2-(3-phenyI-prop-l-ynyl>thia2olo[3^-c]pyi^ 

15 5,7-dione; 

6-(3 ,4-Dichloro-benzyl V2-[3-(3-methoxy-phenyl)-prop- 1 -ynyl]-8-methyl- 

thiazolo[3^-c]pyrimidine-5.7-ciione; 

6-(4-MethanesuIfonyl.benzyl)-8-methyl-2-(3-pyridin-4^^ 1 -ynylV 
thiazolo[3J2-c]pyriinidine-5,7-dione; 
20 4-{2-[3-(3-Methoxy.phenyl)-prop- 1 «ynyl]-8-methyl-5,7-dioxo-7H- 

tUazolo[3^-c]pyriniidin-6-ylmethyl}-beM^ 

4-[8-MethyI-5.7-dioxo-2-(3-phenyI-prop-l -ynyl)-7H-thiazolo[3^- 

c]p\Tiinidin-6-ylmethyl3-benzoic acid: 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4K2H-tett^ 

25 benzyI]-thiazolo[3^-c]pyrimidme-5,7-dione; 

6-Beiizyl-2-[3-(3-inethoxy-phenyl>prop-l-ynyl]-8-methyl-ti^^ 
c]pyiimidine-5,7-dione: 

6-Benzyl-8-methyl-2-(3-phenyl-prop-l -ynyl)-tbiazolo[3^<]pyriinidiiie- 

5,7-dione; 

30 2-[3-(3-Methoxy-phenyl)-piDp- 1 -ynyI]-8-niethyl-6-[4-(moiphoIine-4- 

carbonyl)-benzyll-thiazolo[3^-K:]pyrixnidiiie-5J-dio 

8-Methyl-6-[4Kmoipholine-4-suIfonyl>benzyI]-2K3-pyrid^ 
ynyl>tbiazolo[3,2-c)pyriinidine-5,7-dione; 
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2-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-8-methyl-^ 
ben2opyran-6-ylmethyl)-thiazolo[3^H:lpyrimidm 

2-[3-(3-Methoxy-phenyl>prop-l-ynyl]-8-methyl-^-oxo^^ 
beiizopyTan-6-ylmetbyl)-tfaiazoIo[392-<]pyriinidine-S,7Hii^ 
5 4-[8-Methyl-5J-dioxo-2K4-phenyI-bm-l-ynyl>7H-thiazo^ 
c]pyiimidiD-6-ylmethyl]*beDZ0Jc acid; 

4-[8-Methyl-5JKUoxo-2K6-phenyl-hex-l-ynyl>7H-tthiazoIo 
c]pyriinidin-6-ylmethyl3-benzoic acid; 

4.[8.Methyl-5J-dioxo-2-(5.phenyl-pent-l-ynyl)-7H-tfaiazoi^ 
1 0 c]pyriinidin-6-ylmethyl]-benzoic acid; 

4-[8.Methyl-5,7-dioxo-2-(7-phenyl.hept-l .ynyl)-7H-thia2olo[3> 
c]pyrimidin-6-ylmethyl]-ben2oic acid; 

(4-{2-[3K3ADifluorc>-phenyI)-prop-l-ynyI3-8-methyl-5,7-dioxo-7H- 
lhia2olo[3^K:]pyrimidin-6-ylmethyl}-phenyl)-acetic acid; 
1 5 6-(3-nuoro-benzyl>8-methyl-2<3-pyridin-4-yl-prDp-l -ynyl)-thia2olo 

c]pyrimidine-5 .7-dione : 

6-(3.4-Difluoro-benz\'l)-8-metliyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thia2olo[3^-c]pyriinidine-5 .7-dione; 

6-(3-Fluon>-beiizyl)-2-[3-(2-methoxy-pyridin-4-yl)-prop-l-ynyl]-8- 
20 methyl-thiazolo[3,2-c]pyrimidine-5,7-dione; 

[3-(8-Methyl-5J-dioxo-2-phenylethynyl-7H-thiazolo[3^-c]pyriim 
ybnethyl)-phenyl]-acetic acid: 

6-(4-Bit)mo-beiiz>'I)-2-[3-(4-fluoK>-3-methoxy-phenyI>prop-l-ynyl^ 
meihyl-thiazolo[3-2-c]p>Timidine-5.7-dione; 
25 4-{2-[3-(3-Methoxy-phenyl>prop-l-ynyll-8-methyI-5,7-dioxo-7H- 
thiazolo[32-c]pynmidin-6-ylmethyI}-NJ4Kiimethyl-benzen^^ 

4-{2-[3-(3-Fluoro-4-methoxy-phenyl)-pn)p-l-ynyl]-8-methyl-5,7-^oxo- 
7H-thiazoIo[3^-c]pyTiinidin-6-yiinethyl}-cyclohexanecaiboxyiic acid; 

6K3.4-Difluor(>-benzyl>2-[3-(3,4-difluoro-phenyl>prop-l-ynyI]-8-m 
30 thia2olo[3^-c]pyriinidineo,7-dione; 

4-[8-Methyl-5JKiioxo-2-(3-phenyI-prop-l-ynyl)-7H-fliia2olo[3 
c]pyTimidin-6-ylmethyI]-cyclohexanecarboxylic acid; 
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2-CWoro-4-{2-[3K3-methoxy-phenyl>im)p-l-y^^^ 
7H-thiazolo[3^K;]pyrimidiii-6-yImefeyl}-benOT add; 

2-[3K4.FIuon>-phenyl)-prop-l-yiiyl]-6K4-metto 
methyl-thiazolo[3,2K:]pyriiiudine-5,7-dione; 
5 4-{2-[3-(4-FIuon>-3-inethoxy-phOTyl>piop-l-ynyl]-8-methy^ 
7H-thiazolo[3^-^]pyrimidm-6-ylmethyl}-bei^ 

(3-{2-[3K4-Fluorc>-3-methoxy-phenyl)-prop-l-ynyI]-8-met^^ 
7H-thiazolo[3;2-c]pyriinidin-6-ylmethyl}-phenylV^ acid; 

(4.{2.[3<3.Methoxy-phenyI)-prop-l-ynyl]-8-mettyl-5,7-^^ 
10 thia2ob[3^-c]pyrinudm-6-ylmethyl}-phenyl>aceticac^ 

6-C3,4-Difluoro-beiizyI)-8-methyl-2-(3-phenyl-prop-l-ynyl)-t^ 
c]pyrimidmeo,7-dione: 

2-[3-(3-Methoxy-phenyl)-prop- 1 -ynyl]-8-methyl-6-[4-(thiomorpholine-4- 
carbonyl)-ben2yI]-thiazolo[32-c]pyriinidine-5,7-dione; 
1 5 8-Methyl-2-(3-pyridin-4-yl-prop-l -ynyl)-6-[4-(thiomorphoiine-4- 

sulfonyl)-benzyl]-thiazolo[32-c]pyrimidine-5,7-dione; 

2.[3-(4-Fluoro-3-methoxy-phenyl>prop-l-ynyl]-8-inethyl-6-(2-oxo-2H-l- 
benzopyran-6-yimethyl)-thia2olo[3,2-c]pyrimidine-5J-dione; and 

2-[3-(3-Methoxy-4-methy]-phenyl)-prop-l-ynyl3-8-methyl-6-(2-^xo-2^ 
20 ben2X)pyran-6-ylmethyl>thia2olo[32-c]pyiimidine-5,7-dione. ' 

Also still more preferred is a compound of Formula VIII, or a 
phannaceutically acceptable salt thereof, selected from: 

6-Ben2yl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine-2- 
carboxylic acid benzylamide: 
25 6-Ben2yl-5J-dioxo-6.7-dihydro-5H-thiazolo[3^K:]pyrimidine-2- 
carboxylic acid biphenyl-4-ylamide: 

6-Benzyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine-2- 
caiboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-tWa2olo[3^<]pyrimidiiie- 
30 2-carboxylic acid 3*fluoro-benzylamide; 

6-Benzoy]-3,7-dioxo-6J*dibydio-SH-tfaiazolo[3^-c]pyrimidine-2- 
carboxylic acid benzylamide; 
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6K3,4-Dichloio-benzyl>5J-dioxo-6,7.dihydio-OT^ 
c]pyrim2diiie-2-carboxyIic acid beni^lamide; 

6K4-Chloro-ben2yl>5,7.dioxo-6,7Hiihydio.5H-t^^ 
2*caxboxylic add benzylamide; 
5 6K4-CUon>-benzyI)-5J.dioxo-6J-dihydro-5H-4^ 
2-cart)oxylic acid 3,4-dichlorD-benzylamide; 

5J-Dioxo-6-pyridin-4-ylmethyl-6J-dihydio-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid benzylamide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydK)-5H*thiazolo[3^-c]pyri 
1 0 2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7Kiioxo-6,7KlihydK>-5H-thiazolo[3^<]pyr^ 
2-carboxyHc acid 4-methoxy-benzylamide; 

6-^BenzyI-8-metbyI-5JKhoxo-6J-dihydro-5H-thiazolo[3^-c]pyriniidine- 
2-carbozylic acid 3,4-dichlorobenzylaniide: 
1 5 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
carboxylic acid (p\Tidin-4-ylmethyl)-aniide hydrochloride: 

6-Ben2yl-8-methyloJ-dioxo-6.7-dihydro-5H-thia2olo[3^-c]pyrimidine- 
2-carboxylic acid 2,4-dichloro-benzylaniide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3y2^]pyrimidiiie- 
20 2-carboxylic acid S-methyl-benzylaniide; 

6-Benzyl-8-methyl-5,7-dioxo-6.7-dihydro-5H-thiazolo[3^-c]pyrimidi^ 
2-carboxylic acid 4*fluoro-benzylaniide; 

6-Benzyl-8-formyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyriimdm 
2-carboxylic acid 4-methoxy-benz\'lamide; 
25 6-Benzyl.8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^<]pyriimdii^ 
2-carboxylic acid (lH-indol-5-ylmethyl)-amide; 

6-Beiizyl-8-methyI-5J-dioxo-6.7-Klihydro-5H-thiazolo[3^-c]pyrim^ 
2-carboxylic acid (thiazol-4-ylmethyl)-ainide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydio-5H-diiazolo[3,2K:]pyrinudi^ 
30 2-carboxylic add (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Ben2yl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3^-c]pyTinudiii^ 
2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide; 
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6-Benzyl-8-methyl-5,7Klioxo-6J-^ydro.5H-thiazo^^ 
2-carboxylic acid (6-methoxy-pyridiiH3-ylmethyl>amide hydrochloride; 

6-Benzyl-8-methyl-5J-^oxo-6,7-Kiihydro-5H.thiazolo^^ 
2-carboxylic acid OmidaK)[2,l-b}diiazol-6-ylmethyl)-amide; 
5 6-Benzyl-8-methyl-5J-dioxo«^,7Hiihydro-5H-thiazoloP 
2-caiboxylic acid (l-methyl-lH-pyrazol-4-yhnethyl)-ainide; 

6-Beiizy]-8-methyI-5,7-dioxo-6J-dihydn>-SH-thiazoIo[3^H:]py^ 
2-carboxyIic acid (6-methyl-pyridin-2-yhnethyl)-amide; 

6-BenzyI-8-methyl-5J-dioxo-6,7Hlihydro-5H-thiazolo[3^-c]pyri^ 
1 0 2-carboxyiic acid (2, 1 ,3-benzothiadiazol-5-ybnethyi)-ainide; 

6-Benzyl-8-methyl-5J-dioxo-6JHlihydro-5H-thiazolo[3^-c]pyr^ 
2-carboxylic acid 3,4-difluoro-ben2ylamide; 

6-Ben2yl-8-methyloJ-dioxD-6J-dihydro-5H-thiazolo[3^K?]pyri^ 
2-carboxylic acid (pyridin-3-ylmethyl)-amide: 
1 5 6rBenzyl-8-methyl-5 J-dioxo-6 J-dihydro-5H-thiazolo[3^-c]pyrixnidine- 

2-carboxylic acid (pyridin-3-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrixmdine- 
2-carboxylic acid 3-fluoro-4-methoxy-benzylamide; 

6-Bexizyl-8-methyl-5J-dioxo-6,7Kiihydro-5H-thia2olo[3^s;]pyrim 
20 2-carboxyIic acid (pyridin-2-yhnethyl)-amide hydrochloride; 

6-Beiizyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3^-c]^^ 
2-carboxylic acid 4-methyl-benzylaniide; 

6-Benzy]-8-mediyl-57-dioxo-6,7-dihydn>*5H-thiazolo[3,2-c]pyriinidii^ 
2-carboxylic acid 4-trifluoroinethyl-benzylainide: 
25 6-BenzyI-8-metiiyl-5J-dioxo-6J-dihydro-5H-diiazolo[3^-c]pyriinidine- 
2-carboxylic acid 4-chloro-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3*2-^]pyiiim 
2-carboxylic acid 4-trifIuoromethoxy-benzylainide; 

6-Benzy]-8-methyl-5J-dioxo-6,7-dihydro-SH-diiazolo[3^-^]pyriimdiii^ 
30 2-carboxylic acid (2-methyl-thiazol-4-ylmethyl>ainide hydrochloride; 

4-[2-(4-Methoxy.benzylcarbamoyl>8-methyl-5jHiioxo-7H4hia2olo[3^- 
c]pyrimidiii-6-ylniethyl].beiizoic acid; 
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4-[2-(4-Metfaoxy-beiizylcarbamoyl>g-metfayl-SJ*dioxo-7H-^ 
c]pyrimidm-6-ylinethyI]-benzoic acid Sodium salt; 

4-[2<<4*Methoxy*ben27lcarbamoyl>8-methyl-5,7-^oxo-7H'^^ 
c]pyrimidin-6-yImetbyl]-benzoic acid 2^i]me^ylainino-ethyl ester hydrochloride; 
5 4-[2-(4.Fluoro-benzylcarbamoyl).8-xnethyl-5jHiioxo-7H-thia2ol^^^ 
clpyTimidin-6-YhnediyI]-benzoic acid; 

4-[2-(4-Fluoro«beozylcarbamoyl)-8-methyl-5jKiioxo-7H-thiazolo[3^- 
c]pyrimidin-6-yhnethyi]-benzoic acid Sodium salt; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8.methyl.5,7Miioxo-7H«thiazolo[3^- 
1 0 c]pyrimidm-6-ylmethyl]-beii2oic acid 2-d2methylamino.ethyl ester; 

4-[2-(4-FIuoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-4iazoio[3^- 
c]p>Tiniidin-6-ylmethyl]-benzoic acid 2-diiiiethylaminD-ethyl ester hydrochloride; 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl).carbamoyl]-7H- 
thia2olo[3J2-c]pyrimidin-6-ylmethyI}-beiizoic acid trifluoro-acctic acid salt; 
15 4- ( 8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)H:arbamoyl]-7H- 

thia2olo[3^-c]pyrimidin-6-ylmethyl}-ben2oic acid 2-dimethylamino-ethyl ester 
dihydrochloride; 

8-Methyl-6-(2-methy]-thiazol-4-ylmethyl>5jKBoxo-6,7-dihydro-5H^ 
thiazolo[3.2-c]pyrimidine-2-carboxyiic acid 4-fluoro-beiizylamide; 
20 2-Chloro-4-[2-(4-fluoro-benzylcarbamoyl).8-methyl-5,7-dioxo-7H- 
tWazolo[3^-<]pynmidin-6-ylinefeyl]-ben^ acid methyl ester, 

8-Methyl.57-dioxo-6-(2H-tetrazol-5.yhnethyl)-6J-<iihydro-5H^ 
thiazolo[32-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

8-MethyI-5J-dioxo-6-tWa2ol.2-ylmethyl-6,7-dihydro-5H-thiazolo[3^- 
25 c]pyrimidine-2-carboxylic acid 4-fluoro*benzylamide hydrochloride; 

4-[2-(4-Fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H-thia2olo[3^- 
c]pyrimidin*6-ylmetbyl]-2-metbyl-benzoic acid methyl ester, 

4-[2-(4-Fluoro-benz>dcarbamoyl)-8-methyl-5,7-<iioxo*7H-tiiiazolo[3,2- 
c]pyrimidin-6.yUnethyl]-2-methoxy-benzoic acid methyl ester, 
30 6K4-nuoro-benzyl)-8-methyl-57-dioxo.6,7Kiihydro-5H.4iazolo[3^^ 
c]pyrimidiiie-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6K4-Bromo-benzyl)-8-methyl-5,7Hiioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyrimidine-2-carboxylic acid (pyridiD-4.ylmethyI>-amide hydrochloride; 
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c]pynmidme-2-caiiH>xylic acid (pyridm-4-ylmetlryl>aniide hydrochloride; 

8-MethyI-^[4-(moipholme-4.carbonyl)-beii^ 
5H-tiiia2olo[3,2-c]pyrimidine-2-caiboxylic acid (pyridiii-4-yhnefli3d)-ainide 

5 hydrochloride; 

{5-(2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5J-dioxo-7H-thia^^ 
c]pyrimidin-6-ylinethyl]*i50xazol-3-yl}-caifoaiiiic acid methyl esten 
8-Methylo J-dioxo-6-[4-(2H-tetrazol-5-yIhbeiizyl]-6,7-^ 
thia2olo[3^-c]pyrimidine-2-tarboxylic acid 4-fluoio-benzylamide; 
10 8-Methyl-6-[4-(morpholine-4-carbonyl>beiizyl]-5,7'Kiio^^ 

5H-thia2olo[3^-c]pyriinidine-2-carboxylic acid 4-fluoro-benzylamid^; 

6-{6-Fluoro-quinolin-2-ylmethyl>8-methyl-5J-dioxo^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fIuoro-benzyianiide; 

2-[2-{4-Fluoro-ben2ylcarbanioyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
1 5 c]pyrimidin-^-ylmethyl]-5-methoxy-pyrimidine-4-caiboxylic acid methyl ester; 
6-But-2-ynyl-8-methyl-5 J-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 

8-Methyl-5,7-dioxo-6-f2-oxo-2H- 1 -benzopyran-6-ylmethyi)-6,7-dihydn)- 
5H-thiazolo[3,2-c]pyrimidine-2-carboxyIic acid 4-fluoro-beii2ylamide; 
20 6-(4-MethanesuIfonyl-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2*carboxylic acid (pyridin-4-ylmethyl>amide 
hydrochloride; 

6-(3-Cyano-ben2yl)-8-methyl-5J-dioxo-6,7-dihydio-5H-thiazolo[3^- 
c]pyrimidine-2-cart>oxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
25 6-[2-(4-ailoro-benzenesulfonyl)-ethyl]-8-methyl-5J-dioxo-6,^ 

SH-thiazolo[3^-c]pyrimidine-2-carboxyiic acid (pyridin-4-ylmethyI)-amide 
hydrochloride; 

8-Methyl-SJ-dioxo*6K4-sulfamoyl-ben^l)-6,7Hlihydro-SH 
c]pyrimidine-2-carboxylic acid (pyridiD-4-ylmediyl)-amide hydrochloride; 
30 6-(4-Cyano-benzyl)-8-methyl-5J-dioxo-6,7Hiihydra-5H-thia» 

c]pyrimidine-2*carboxyIic acid (pyridiD-4*yimethyI)-amide hydrochloride; 

8-Methyl-5J-dioxo-6-(3-oxo-3-phenyl-propyl>-6,7-dihydn)-5H- 
thiazolo[3^*c]pyTimidine*2-carfooxyiic acid 4-fluoro-beiizylamide; 
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8-Metfayl-SJ-dioxo-6-(l-plienyl*«thyl>6J-dihy^ 
c]pyri2nidine-2-caiboxylic acid 4-fIuon>-benzy]aim . 

8-Methyl-S,7-dioxo-6K2-phenylmethanesiilfonyl-etfayl>6,7^^ 
thiazolo[3^<]pyiiinidine-2'-carboxylic acid 4-fluoro-benzylamide; 

6-(5.Cyano.pentyl)-8-methyl-5J'Kiioxc)-6J-<Hhydro-5H^ 
c]pyrimidine.2-caiboxyIic acid 4-fluoro-benzylainide; 

6KE>Bm-2.enyl-8.me%l-5J-dioxo.6J-dihydro-5H-thiazolo[3^- 
c]pyrimidme-2-carboxylic acid 4-fluoro-benzylainide; 

8.Methyl-5 J-<iioxo.6.(E)-pent-2.enyl-6 J.dihydro-5H-thia^^ 
c]pyrimidine.2-carboxyIic acid 4-fluoro-benzylamide; 

6-sec-Butyl-8-methyl-5,7.dioxo-6,7.dihydro-5H^thiazolo[3^- 
c]pyriinidine-2-carboxyIic acid 4-fluoro-ben2ylainide; 

6-(2-Benzenesulfonyl-ethyI)-8-methyl-5,7-dioxo-6,7.dihydro-5H- 
thia2olo[3J2-c]pyrimidine-2-carboxylic acid 4-fluoro-beiizylamide; 

6-( 1 -Ethyl-propyl)-8-methyl-5 J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxyIic acid 4-fluoro-benzyiamide; 

8.Methyl-5,7-dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid 4-flupro-beiizylamide; 

6-(2-Beiizenesulfonyl.ethyl>8-methyl-5J-dioxo-6jHiihydro.5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid 4-fluoio-benzylainide; 

8.Methyl-6-(3-methyl-but-2-«nyl)-5,7.diox(>-6,7^ydro-5H^ 
c]pyTimidine-2-caxboxylic acid 4-fluoro-beiizyIamide; 

6-[2-(4-Fluoro-ben2enesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6J-<iil^ 
5H-thiazolo[3^-c]pyriinidine-2-carboxylic acid 4-fluoro-beiizyIamide; 

6-[3-(4.Huoro-phenylh3-oxo.propyl].8-methyl.5J-diox<>-6,7-^ydio- 
5H-thia2olo[3^-c]pyrimidine-2-carboxylic acid 4-fluorD-benzylainide; 

6-(2-Ben2oylamino^thyl).8-methyl-5»7.dioxo-6J-dihydro.5H* 
thiazolo[3^-c]pyiiinidine-2-carboxylic acid 4-fIuorD-benzylainide; 

8-Methyl.5J.dioxo.6-(2-phenoxy-ethyl)-6J-dihydit>-5H-flua2ol^ 
c]pyTiiiiidine-2-carboxylic acid 4-fluoro-beiizylamide; 

6.(3,4-DichIoro-benzyl)-5jKiioxo-6,7.dihydro.5H-thiazolo[3> 
c]pyriinidine-2-carboxylic acid 4-melhoxy-benzylamide; 
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6<4-Cyano-bm2yl)-8.methyl-5J-^oxc>-6,7-dihy^^ 
c]pyriinidme-2-carboxylic acid 4-fluoro-benzylaixiide; 

6-Beii2yI-8-methyl-5J-dioxo-6J-dihydro-5H-tfua2olo[3^^ 
2-caiboxyljc acid 3-metboxy-bexizylamide; 
5 6-Benzyl-8-methyl-5J-dioxo-67-^ydro-5H-thia^^ 
2-carboxylic acid (tetrahydro-furan-2-ylmethyl)-ainide; 

6-Ben^l-8-methyl-5JHiioxo-6J-<iihydrD-5H-thia2»lo[3,2^ 
2*carboxylic acid benzylamide; 

6-Benzyl-8-me%l-5,7Kiioxo-6,7-dihydro-5H-thia2olo[3^<]p^ 
1 0 2-carboxylic acid 3-fluoro-beiizylainide; 

6-(3-Fluoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid 3-fluoro-beiizylamide; 

6-(3,4-Dichloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriniidine-2-carboxyIic acid benzylamide; 
1 5 6-(3 ,4-Dichloro-benzyl)-8-methyl-5 J-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyrimidine-2-carboxyIic acid 4-inetfiyl-benzylainide; 

8-Methyl-5,7-dioxo-6-p\Tidin-4.ylmethyl-6,7-dihydro-5H- 
thia2olo[3 J2-c]pyriinidine-2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5J-dio\o-6,7-dihydro-5H-thia2olo[3,2-c]p)TOm 
20 2-carboxylic acid (pyridin-4-ylmethyl)-amide: 

6-Benzyl-8-methyl-5J-dioxo«^J-dihydro-5H-thia2olo[3^-clpyTimidin 
2-carboxylic acid 4-methoxy-benzylamide; 

6-(4-Methoxy-benzyn-8-methyl-5;7-dioxo-6,7-dihydro-5H- 
thiazolo[3«2-c]pyiimidine-2-carboxylic acid 4-methoxy-benzylamide; 
25 8-Methyl-5,7-dioxo-6-p\Tidin-4-ylmethyl-6,7-dihydro-5H- 

thiazoIo[3^-c]pyrimidine-2-carboxyIic acid 4-methoxy-ben2ylamide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydn>5H-tMazolo[3^-c]pyiimid^ 
2-carboxylic acid 3.4-dimethoxy-benzylamide; 

6-(4-Methanesulfonyl-ben2yl>8-methyl-5,7-dioxo-6J-4^ 
30 thiazolo[3^-c]pynmidine-2-carboxylic acid 3,4Hiimethoxy-benzylamide; 

8-Methyl-5J-dioxo-6K4-sulfamoyl-ben2yl)-6J-dihydrD-OT^ 
thiazolo[3^-c]pyrimidine-2-carboxyIic acid 3,4-dimethoxy-benzylamide; 
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6K4-I>imethylsuMmioyI-ben2yl^^^ 
thiazolo[3;2-c]pyriinidine-2K:arboxylic acid 3,4-dimcthoxy-ben2ylaiiiide; 

8-Methyl-5J-dioxo-6-pyridm-3-ylmethyW,7-Kift 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add 3,4-dimethoxy-benzyiamide; 
5 8-Me%l-5J-dioxc>-6-pyridin-2-ylmethyl-6,7-dihydn)-5 

tbiazolo[32<]pyriniidine-2-caiboxylic acid 3,4-dimethoxy*beiizylaiDide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3;2-^^ 
2-carboxylic acid 3-methoxy-benzylamide; 

6-(3-Methoxy-benzyl)-8-methyl-5,7-dioxo-6,7-dihydr(>-5H^ 
1 0 thiazolop ^•c]pyrimidine-2-carboxylic acid S-methoxy-benzylamide; 

6-(3-Methoxy-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxylic acid (beiizo[13]dioxol-5-ylinethyl)- 
amide: 

6-Benzo[lJ]dioxol-5-ylmethyl-8-methyl-5J-dioxo-6,7-dihydro-5H- 
1 5 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (ben2o[131dioxol-5-ylmethyl)- 
amide; 

6-Benzyl-8-methyloJ-dioxo-6J-dihydro-5H-thiazolo[3^-<:]p)ai^ 
2-carboxylic acid 4-methylsulfanyl-benzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^<lpyrimidine- 
20 2-carboxylic acid 3,4-dichlorobenzylamide: 

6-Be3izyl-8-ineAyl-5-7-dioxo-6.7-cUhydro-5H^ 
2-carboxylic acid 4-methoxybenzylaznide: 

6-Benzyl-8-meihyl-5.7-dioxo-6J-dihydro-5H-tWazolo[3J2-c]pyriim 
2-caiboxylic acid benzylamide: 
25 6-(4-Pyridyimethy)-5.7-dioxo-6J-dihydro-5H-thiazoio[3,2-c]pyriinidin^ 
2-carboxylic acid benzylamide hydrochloride; 

6-(4-Chlorobenzyl)-5.7-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyri^ 
2-carboxyIic acid 3,4-dichlorobenzylamide; 

6-(4-CMoroben2yI)-SJ-dioxo-6J-dibydrD-SH*thiazolo[3»2-c]pyriim 
30 2-carboxylic add benzylamide; 

6-(3,4-Dichloroben2yl)-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxyIic acid benzylamide; 
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6-Beiizoyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^-c^ 

2-carboxylic acid benzylamide; 

6-Ben2yl-8-methyl-5,7-dioxo.6,7-dihydn>-5H-thiazolo[3^^ 

2-carboxyIic acid 3-fIuon>-benzylazmde; 
5 6-Ben2yl-5,7Haioxo-6J-<iihydro-5H-tbi^^^ 

2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Beii2yl-5J-dioxo-6,7-dihydro-5H-thia2olo[3^-c]py^ 
2-carboxylic acid biphenyl-4-ylamide; 

6-Ben2yl-8-fonnyl-5J-dioxo-6J-dihydix)-5H-diiazolo[3^-c]iq^^ 

1 0 2-carboxylic acid 4-fluoro-beiizylainide; and 

6-BenzyI-8-hydroxymethyl-5,7-^ioxo-6,7-dihydro-5H- 
thiazo]o[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide. 

Also still more preferred is a compound of Formula Vin, or a 
pharmaceutically acceptable salt thereof, selected from: 
15 4-[2-(4-MethoxY-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidiii-6-ylmethyl]-ben2oic acid methyl ester; 

4-[2-(3-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-yimethyl]-benzoic acid methyl ester: 

4-[2-{4-FIuoro-benzylcarbamoyl)-8-methyl-5,7.dioxo-7H-thiazolo[3^- 
20 c]pyrimidin-6-yhnethyl]-ben2oic acid methyl ester; 

6-Benzyl-5.7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyiimidine-2- 
carbpxylic acid benzyl ester: 

6-Benzyl-8-methyI-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c3pyriinidine- 
2-carboxylic acid benzyl ester; 
25 6-Benzyl-3-methyl-5J-dioxo-6,7-dihydro-5H-fliiazolo[3^-clpyrimidine- 
2-carboxylic acid methyl ester: 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydn)-5H-tiuazolo[3,2<lpyrimid 
2-carboxylic acid methyl ester; 

6-Beiizyl-8-methyl-5J-dioxo-6J-dihydro-5H-thia2olo[3^-clpyriinidine- 
30 2-carboxylic acid pyridin-4-ylmethyl ester; 

6-Benzyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriiriidine- 
2-carboxylic acid pyridiii-4-yImethyl ester; 



wo 02/064599 



PCT/1B02/00313 



-23- 

8-Methyl-5J-dioxo-6-pyridm-4-ylme4yl-6J-dihy^ 
thiazolo[3^-c]pyriimdine-2-carboxylic acid 4-medioxy-benzyl ester; and 

6-Beii2yl-3-me&yl-5J-dioxo-6,7-dihydro-5H-thiazolop 
2-catboxylic acid benzyl ester. 
5 * Also preferred is a compound of Formula I, or a phannaceutically 

acceptable salt thereof, selected from: 

6-BenzoyI-thiazolo[3^-c]pyrimidine-5,7-dione; 

6-(4-Chlorobenzyl)-thiazolo[3^-c]pyrimidine-5,7-dione; 

6-Pyridin-4-ylmethyl-thiazolo]3^-c]pyrimidine-5,7-dione; 
1 0 8-Methyl-thiazolo[3^-c]pyrimidine-5,7-dione; 

8-Methyl-5J-dioxo-6J-dihydr(>-5H-thiazoIo[3^-c]pyrimidine-2- 
carboxylic acid: 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-clpyrimidin^ 
2-carboxylic acid; 

1 5 4-(8-methyl-5 J'<iioxo-7H-thia2olo[3;2-c]pyrimidin-6-yl-methyl)-beiizoic 

acid tert-butyl ester: and 

8-Methyl-6-[4-(Morpholine-4-sulfonyl)benqrl]-thiazolo[3^-c]pyTinu 
5,7-dione. 

Also preferred is a compound of Formula III, or a phannaceuticaUy 
20 acceptable salt thereof or a tautomer thereof, selected from: 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3,2<]pyrim 
2-carboxyhc acid prop-2-ynylanude; 

6-Benzyl-8-methyl-5.7-dioxo-6,7-dihydro-5H-thia2olo[3^-c]pyrimidine- 
2-caiboxylic acid (piperidin-4-ylmethyl)-amide hydrochloride; 
25 6-(4-Bromo-benz\'l)-8-methyl-5,7-dioxo-6,7-dihydio-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmcthyl)-ainide; 

6-(4.Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazDlo[3^- 
c]pyrimidine-2-carboxylic acid (2-amino-pyiidin-4>ylmethyl)-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-fliia2olo[3^- 
30 c]pyTimidine-2-carboxyiic acid (2-amino-pyridin-4-ylmethyl>^amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^*c]pyrimidine-2-carfooxylic add (2-amino-pyridin-4-ylmethyl)-aiiude; 
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6-(3-Bromo-bcnzyl>8-methyl-5J-Kiioxo-6J^iihydn>-^^ 
c]pyrimidme.2-carboxyIic acid (2-«nino-pyridiii-4-ylmethyl).amide; 

6<3,4-DicMoio.beiizyl>8-metbyl-5J-dioxc>-6J-dihydr^ 
c]pyrimidine-2'K:aiboxylic acid (2-ainino-pyridin-4-ylme&yl)-aniidc; 
5 6-(4-Bn3mo-3-fluoT(>-beiizyl)*8-methyl-5J-dioxo-6J<^ 

thiazoio[3^-c]pyriinidine-2-carboxylic acid (2-ainino-pyridiii-4-ylmethyl)-aniide; 

6-(3-Chloro-ben2yl)-8-methyl-5jKiioxo-6jHiihydro-5H-tto^^ 
c]pyiimidine-2K:arboxylic acid (2-ainino-pyridin.4-ylmethyl)-amide; 

6-(3.Fluoro-ben2yl).8.methyl-5J.dioxo-6J-dihydio-5H-th^ 
1 0 c]pyrimidine-2-carboxylic acid (2-amino-pyridin.4-ylme&yl)-ainide; 

6-(3,4-Dibn)mo-ben2yl>8-methyl-5J-dioxo-6J-dihydro-5H^ 
c]pyrimidine-2-carboxylic acid (2-ainino-pyridin-4-ylmethyl)-amide; 

6-(4-Brom(>-3-cUon)-benzyl)-8-methyl-5J-dioxo-6jKiihydro-5H. 
thiazolo[32-c]pyriniidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 
15 6-(3,4-DifluoTO-benzyl)-8-methyl-5J-dioxo-6J-dihydr(>-5H-thiazoloP 
c]p>Timidine-2-carboxylic acid (2-amino-pyridin-4-ylinethyl}-ainide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydr(>-5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(3-ChJorc>-4-fluoro-beiizyl>8-methyl-5J-dioxo-6J-dihydn^ 
20 thiazolo[3^-clpyrimidine-2-carboxylic acid (2-ainino-pyridin-4-ylinethyl)-amide; 

6-(4<:hJoro-3-fluoro-benzyl)-8-methyl-5,7-dioxc>-6jKiihydro-5H- 
tbiazolo[3^-c]pyrimidine"2*carboxylic acid (2-amino-pyridin-4-ylinethyl)-amide; 

6K4.Bromo-ben2yl>8-methyl-5J-dioxo.6,7.dihydro-5H-thiaM 
c]pyrimidine-2.carboxylic acid (2.ethoxy-pyridin-4-ylinethyl)-anude; 
25 6K4-Chloro-beiizylV8-melhyl-5J-dioxo-6J'Kiihydn)-5H-th^ 
c]pyriniidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmediyl)-amide; 

6<4-Fluoro.benzyl>8-methyl-5J.dioxo.6,7.dihydit>-5H.th^ 
c]pyrixnidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmetbyl)-aimde; 

6-(3-Bromo.4-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydK^ 
30 tWazolo[3^-clpyrimidine-2.carboxylic acid (2-ethoxy-pyridiii-4-^iiiethyl)-aiiiide; 

6<3-Bromo-benzyl>8-methyl-SJ-dioxo-6,7-dihydio-SH-t^^ 
c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethy]>aimde; 
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6<3,4-IMchloro-benzyl>8-incaiyl-5,7Hiioxo-6J^^ 
clpyrimidine-2-caiboxyiic acid (2<^oxy-pyridiih4.ylmeftyI)-amide; 

6K4-Brom()-3-fluoiD-bcn2yl)-8-methyl-5J-dioxo^ 
thia2olo[3^-^:]pyriinidme-2-carboxyIic acid (2-ethoxy-pyridiii-4-ylmethyl>-amide; 
5 6K3-ChIoiD-benzyI>8-methyl-5,7Kiioxo-6,7^ydro^ 

c]pyrimidine-2-caiboxylic acid (2-ethoxy-pyridin-4-ylmefliyl>amide; 

6K3-Fluoro-beiizyl>8-methyl-5,7-4ioxo-€J-^ydi^ 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridiii-4-ylmethyl>amidc; 

6<3,4.IMbrom(>-benzyl)-8-methyl-5jKiioxo^jKii^ 
1 0 c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmetiiyl>amide; 

6K4-Bromo-3-chloro-benzyI)-8-methyI-5J-dioxo-6,7-dihydr^ 
thiazolo[32-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridiii-4.ylinethyl>ainide; 

6-(3,4-Difluoro-benzyl>8-methyl-5J'Kiioxo-6J-dihydro-5H-thiaTO^ 
c]p>Timidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 
1 5 6-(3-Bromo-4-chlorcHbenz\'l>8-methyl-5 J-dioxo-6 J-dihydn^ 

thia2oIo[32-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylniethyl)-amide; 

6-(3-CMoro-4-fluoro-benzyl)-8-methyl-5J-dUioxo-6J-dihydro-5H^ 
thiazolo[32-c]pyrimidine-2-carboxyIic acid (2-ethoxy-pyridin-4-yimethyl)-ainide; 

6-(4-Chloro-3-fluoro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydro-5H 
20 thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylinethyl>ainide; 

6-(4-Bromo-benz>'1^8-methylo,7-dioxcH6,7«<iihydro-5H-tW 
c]pyriinidine-2-cart)oxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(4-Chloro-benzyl>8-methyl-5J-^oxo^J-dihydro-5H-thi^ 
c3pyriniidine-2-caiboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-ainide; 
25 6K4-Fluoro-ben2\'l)-8-methyl-57-^ioxo-6J'^ydK^ 

c]pyrimidine-2-caiboxylic acid f6-hydrox>-pyridin-3-yImethyl)-ainide; 

6-(3-Bromo-4-fluorc)-benzyl)-8-methyl-5,7-dioxo-6,7-dihydr^ 
thiazolo[32-c]pyriniidine-2-caiboxylic acid (6-hydroxy-pyridin-3-ylmctliyl> 
amide: 

30 6-(3-Bromo-beiizyl)-8-methyl-5,7Kiioxo-6,7-daiydro-5H-th^ 
c]pyriinidine-2-caiboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(3,4-Diddoro-benzyi)-8-me%l-5J-dioxo-67-^ydrD-5H-t^^ 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 
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6K4-Bromo-3-fliic)ro-ben:qrl)-8-methyl-5J'^ 
thiazolo[3^M:]pyrimidme-2-<affboxyUc acid (6-hydroxy-pyridin-3»ylxnethyl)- 
amide; 

6K3-CWoio-benzyl)-8-methyl-5jKiioxo-6J-dihydn)-ffl^ 
5 c]pyTimidine-2-caiboxylic acid (6-hydroxy-pyridin-3-ylmefliyl)-aiiiide; 
6-(3-Fluoro-benzyl)-8-methyl-5J-dioxo^J-diiqrdro-5H^ 
c]pyrunidine-2-caiboxylic acid (6-hydroxy-pyridin-3-yimethyl)-aiiiide; 

6-(3,4-Dibromo-benzyl>8.methyl-5J-dyioxo-6,7-di^ 
c]pYriinidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 
1 0 6-(4-Bromo-3<hlorc)-benzyl)-8-methyl-5 J-dioxo-6 J-dihydro-Sfr 

thiazolo[3,2-c]pyrinudiiie-2-carboxylic acid (6-hydroxy-pyridiii-3-ylmethyl)- 



6-(3,4-Difluoro-ben2yl>8-methyl-5J-dioxo-6,7-dihydro-5H-thiaM 
c]pyriinidine-2-cart)oxylic acid (6-hydroxy-pyridin-3-ylmethyl)-ainide; 



amide: 



15 



6-(3-Bromo-4-chloro-benz>'l>8-methyU5J-dioxo-6jKiihydro-5H- 
thiazolo[32-c]p>'rimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 



amide; 



20 



6-f3-Chlorc>-4-fluoro-benz\'l)-8-methyU5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyTiinidine-2-carboxylic acid (6-hydroxy-pyridin-3-yiinethyl)- 
amide; 



6-(4.Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (6*hydroxy-pyridin-3-ylmethyl)- 
amide; 



25 



6-(4.Bn)mc>-benzyl)-8-methyl-5.7-dioxo-6,7-dihydrcH5H-thia2©loP 
c3pyiimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmetfayl)-amide; 



6-(4-Chloro-benz>'lh8-methy]-5,7-dioxo-6J^ydrD-5H-fluazolo[3^^ 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridiii-4-ylmcthyI)-amide; 



6K4-Fluor(>-benzyI)-8-methyl-5J-Kiioxo-6,7-Kiihydro-5H-t^^ 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridiii-4-yimetfayl>-amide; 



30 



6-(3-Bit)mo-4-fluoro-beiizyl>8-methyI-5,7Hiioxo«^J-<ii^ 
thiazoIo[3^-c]pyrimidine-2-carboxyIic acid (2-methoxy-pyridiii-4-yimethyl)- 
amide; 
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K3-Biomo-beii2yl)-8-me%l-5J-^oxo-6,7Hlihyd^ 
c]pyriimdine-2-carboxylic acid (2-methoxy-pyridm4-ylmethyI)-amidc; 

6<3,4-Dichlon>-ben2yI)-8-methyl-5jKUoxo.6J-^ 
c]pyrimidine-2-cart)oxylic acid (2-methoxy-pyridiii-4.ylinethyl)-aimde; 
5 6-(4-BromcH3-fluoro-benzyl)-8-methyl-5,7Kiioxo-6,7-^ 

thia2olor3^<]pyrimidine-2-caiboxylic add (2-meflioxy-pyridiih4-yIinethyl> 
amide; 

6-(3-Chloit>-beiizyl>8-methyl-5J-dioxo-6,7-dihydro^ 
c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4-ylmethyl)-ainide; 
1 0 6-(3-Fluoro-benzyl)-8-methyl-5 J-dioxo-6 J-dihydn>-5H-tiiiaM 

c3pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl>amide; 

6-(3,4-Dibromc>-benzyl)-8-methyl-5jKiioxc)-67-dihydro-5H-thiazoloP 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-aimde; 

6K4-BromcH3-chIoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
1 5 thia2olo[32-clpyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide; 

6-(3 ,4-Difluoro-benzyl)-8-niethyl-5 ,7-dioxo-6 J-dihydro-5H-thiazolo[3^- 
c3pyTiniidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethYl>anude: 

6-(3-Bromo-4-cUoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyriinidine-2-carboxyIic acid (2-methoxy-pyridin-4-ylinethyl> 
amide; - 

6-(3-Chloro-4-fluon>-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3.2-c]pyiimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide; 

25 6K4-Chloro-3-fluoro-benzyl)-8-methyI-5,7.dioxo-6J-<iihydro-5H- 

thiazolo[32-c]pyTimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide; 

6-(4-Bromo-benzyl>8-me%l-5J-dioxo-6J-dihydro-5H-Aiazoto^^ 
c]pyrimidine-2-qart)oxylic acid (2-methyl-pyridin-4-ylmethyI)-amide; 
30 6K4-CWoro-benzyl)-8-me%l-57-dioxo-6J-dihyd^ 

c]pyrimidine-2-caiboxylic acid (2-methyl-pyridin-4-yhnethyl)-amide; 

6K4-nuoro-benzyl>8-methyl-5,7-diox<>-6,7-dihydro-5H-thiazolo[3 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)-amide; 
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6-(3-B^>mo-4.fluo^o-beIlzyI>8-metbyl-5,7-dioxo-6,7^^ 
thia2olo[3a-clpyriinidine-2-caiboxylic acid (2-methyi-pyridin-4-yImethyI)- 
amide; 

6-(3-Biomo-benzyl>8-metbyl-5J-^oxo-6J-dihydrcH 
c]p>'riimdine-2-carboxylic acid (2-inethyI-pyridin-4-yimethyl>ainide; 

6-(3ADichloro-benzyl)-8-methyl-5,7-dioxo-6Jsa 
c]pyrimidine-2-caiboxylic acid (2-meaiyl-pyridin-4-ylmethyl)-amide; 

6-(4-Bromo-3-fluon>-ben2yl)-8-methyl-5,7-dioxo-6,7-dihy 
thia2olo[3;2-c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4-ylinefliyl> 
amide; 

6-(3-Cmoro-benzyl>8-methyl-5J-dioxo-6jKiihydr(>-5H-tiiiazolo 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyi)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H-thiaM^ 
c]p>Timidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)-amide; 

6-(3,4-Dibrom(>benzyl>8-methyloJ-dioxo-6J-dihydro-5H-thia2ol^ 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)-amide; 

6-(4-Bromoo-chloio-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriiiiidine-2-carboxylic acid (2-methyl-pyiidin-4-ylmethyl)- 
amide; 

6-(3,4.Difluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-tbia^^ 
c]p\Timidine-2-carboxylic acid (2-methyl-pyridin-4-yimethyl>amide; 

6-(3-Bromo-4.chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmefliyl)- 
amide; 

6-(3-Chloro-4.fluoro-benzyl>8-methyl-5jKiioxo-6J-dihy^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methyl-pyridii>4-ylmefliyl)- 
amide; 

6-(4-Chloro-3-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyiimidine-2-carboxylic acid (2-methyl-pyridiih4-ylmetfiyl)- 
amide; 

6-(4-Bromo-benzyl>8-me%I-5,7-dioxo-6J-dihydro-5H-t^^ 
c]pyrimidine*2-carboxylic acid (2-methylamino-pyridiii-4-ylmethyl)-amide; 
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6^4-Chloro-ben2yl>8-mcthyl-5,7-dioxo-6,7-dft 
c]pyrimidine-2-caiboxylic acid (I-methyiamino-pyridiiH^ylmethyl)-^ 

6-(4.nuoro-benzyl)-8-methyl-5J-dioxo-6J-Kiihy^ 
c]pyriinidine-2-caiboxylic add (2-methylamino-pyridm-4-ylmeAyl>ainide; 
5 6-(3-Brom(>-4.fluoro-beiizyl)-8-metiQrl-5,7-dioxo-6J'^^ 

thiazolo[3^-clpyrimidine-2-carboxylic acid (2-methylainino-pyridin-4-ylmethyl)- 
amide; 

6-(3-Bromo-benzy]>8-methyl-5J-diox(>-6J-dihydro-5H-tWaz^^ 
c]pyrimidine-2-carboxyl2C acid (2-inethylaimnc>-pyridin-4-yhnethyl>axnide; 
1 0 6-(3,4-Dichloro-benzyl>8-methyl-5 J-dioxo-6 J-dihydro-5H-tU 

c]pyrimidine-2-carboxYlic acid (2-methylainino-pyridin-4-yiinethyl)-ainide; 

6-(4-Bromo-3-fluoro-benzyl>8-methyl-5J-dioxc>-6,7-dihydro-5H- 
thiazoio[3^-c]pyrimidine-2-carboxylic acid (2-methylainino-pyridiii-4-ylmethyl)- 
amide; 

15 6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-67-dihydrc)-5H-thiazolo[3^^ 
c]pyriniidine-2-carboxylic acid (2-methylamino-pyridin-4-ylinethyl)-amide; 

6-(3-Fluoro.ben2ylV8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (2-inethylamino-pyridin-4-ylmethyl)-amide; 

6-(3,4-Dibromo-benzj1)-8-methyl-5,7-dioxo-6,7-dihydrcH5H-thia2olo[^ 
20 c]pyrimidine-2-carboxylic acid (2-methylammo-pyridiii-4-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (2-methylaniino-pyridin-4-yIinethyl)- 
amide; 

6-(3,4-Difluoro-beiiz>i>8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^^ 
25 c]pyrimidine-2-carboxylic acid (2-methylaminc>-pyridin-4-ylmethyl>amide; 

6K3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriinidine-2-carboxyiic acid (2-methylamino-pyridiii-4-ylinethyI)- 
amide; 

6K4-Chloro-3-fluorc)-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
30 thiazolo[3,2-c]pyriniidine-2-carboxylic acid (2-methylamin(>-pyridin-4-ylmethyl)- 
amide; 
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6-(4-Chloio-3-brom(>-benzyi>8-ine&yl-57-dioxo-6,7-dihydn>-OT^ 
thiazolo[3>c]pyriinidiiie-2-carboxyIic acid (2.methylainmo-pyridin-4-ylinefliyl> 
amide; 

6-(4-Bromo-benzyl)-8-melliyl-5,7-dioxo.6,7-diJvdio-5H-tfaiazolo[3^- 

5 c]pyiiimdine-2-carboxylicacid(pyridiii-3-ylmethyl)-aimde^ 

6-(4-Chloro.benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-tbia20lo[3> 

c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-anude; 

: 6-(4-Fluoro-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (pyridin-3-ylmediyl)-amide; 
1 0 6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyI)-ainide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7Hlihydro-5H-thiazolo[3^- 
c]pyriinidine-2-cart>oxylic acid (pyridin-3-ylmethyl>ainide; 

6-(3,4-Dichloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

1 5 c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-anude; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(3-Chloro-benz>'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrinudine-2-carboxylic acid (pyridin-3-ybnethyl)-aniide; 
20 6-(3-Fluoro-benzyl)-8-methyl-5.7-dioxo-6,7-dihydio-5H-thiazolo[3^- 

c]pyriinidine-2-caiboxylic acid (pyridin-3-ylmethyl)-aiiiide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-diliydro-5H-Aia2olo[3,2- 

c]pyriniidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(4-Bromo-3-chloro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
25 thiazolo[3^-c]pyrimidine-2-carboxyIic acid (pyridin-3-ylinethyl)-amide; 

6.(3ADifluoro-benzyl)-8-methyl-57-^oxo-6,7-dihydro-5H-tiiiazolo[3,2- 

c]pyriinidinc-2-cart)oxylic acid (pyridini-3-ylmethyl)-amide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3^-c]pyriinidine-2-carboxylic acid (pyridin-3-ylmeaiyl>aimde; 
30 6-(3-Chloro-4-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3^-c]pyrimidine-2-carboxyUc acid (pyridin-3-ybnethyl)-aimde; 

6-(4.Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmetbyl>amide; 
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6-(4.Bramo-benzyl)-8-methyl-5J-dioxo-6J-dihy^ 
c]pyiiimdme-2-caiboxylic acid (6-ammo-pyridin-3-ylmethyl)-aiiiide; 

6-{4-CMoro-ben2yl)-8-methyl-5J-dioxo-6J-dihydro-5H-tW 
c]pyrimidine-2-caiboxylic add (6-aiiiino-pyridiii-3-ylmethyl>aiiiide; 

6-(4-nuoio-benzyl>8-methyI-5J-dioxo-6,7-dihydro^ 
c]pyrimidine-2-caiboxylic acid (6-ainin(>-pyridixi-3-ylmethyl>ainide; 

6K3-Bromo-4-fluoro-benzyl)-8-methyl-5J-<ttoxo-6J-da 
thia2olo[3^-c]pyrimidine-2-carboxyIic acid (6-aimno-pyridin-3-yiincthyl>aimde; 

6-{3-Bromo-beii2yl)-8-methyl-5J-dioxo-6J-dihydK)-5H-thia^^ 
c]pyriinidine-2-carboxylic acid (6-aiiiino-pyridin-3-ylmethyl)-amide; 

6-<3,4-Dicmoro-beiizyl)-8-metbyl-5J-dioxo-6J-dihydro-5H-^ 
c]pyriinidine-2-carboxylic acid (6-amino-pyridin--3-ylmethyl)-amide; 

6-(4-Bromoo-fluorcHben2yI)-8-methyl-5J-dioxo-6,7-dihydrc)-OT^ 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (6-ainino-pyridin-3-ylmethyl)-amide; 

6-(3-Chloro-beii2yl)-8-methyl-5J-diox()-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(3-Fluoro-ben2vi)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl>ainide; 

6-(3,4-Dibromo-beiizyl)-8-methyl-5,7-dioxo-6J-dihydro-5H-thi 
c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl>amide; 

6-(4-Bromo-3-chlor(>-benzylV8-methyl-5,7Hlioxo-6,7Kiihydro-5H- 
thia2olo[3^-c]pyriniidine-2-carboxylic acid (6-amino-pyridin-3-ylinethyl>aniide; 

6-(3,4-Dinuoro-benz>i)-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3 
c]pyrimidine-2-carboxyiic acid (6-ainino-pyridin-3-ylmethyl>amide; 

6-(3-Brom(>-4-chloro.benzyl^8-methyl-5,7-dioxo-6,7-dihydio^ 
thia2olo[3^-c]pyriinidine-2-carboxylic acid (6-amino-pyridin-3-ylme*hyl)-ainide; 

6-(3-Chloro-4-fluoro-benz>4)-8-methyl-5,7-dioxo-6J-dihydi^ 
thiazolo[3^-c]pyriinidine-2-carboxyIic acid (6-aminc>-pyridin-3-ylmetfayl)-amide; 

6K4-CMoio-3-fluor(>-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thia2olo[32-<:]pyriinidine-2-carboxylic acid (6-amiiio-pyridin-3-ylmethyl)-aiiiide; 

6-(4-Bromo-ben2yl)-8-methyl-5J-dioxo-6J-dihydro-5H-tiiiaM 
c]pyriinidine-2-carboxyIic acid (6-ethoxy-pyridin-3-ylmethyl)-ainide; 
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6-(4-Chloro-ben2yl)-8-methyl-5,7-dioxo-6,7^ydro-5^^ 
c]pyiiinidine-2-carboxyiic acid (6-ethoxy-pyridin-3-ylmethyI)-amide; 

6K4-nuoro-benzyl>8-methyl-5J-^oxo-6J-Kiay 
c]pyriinidme-2-carboxyUc acid (6-cthoxy-pyridin-3-ylmethyl>amide; 
5 6K3-Brom(>-4-fluor(>-ben2yl>8-methyl-5,7-dioxo-6J-^ 

thiazolo[3^-c]pyiimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide; 

6K3-BTom<>-benzyl)-8.me%l-5J<Ktioxo-6,7-Kiihydr^ 
c]pyrimidiiie-2-carboxylic acid (6-ethoxy-pyridin-3-ylinetbyl>amide; 

6-(3,4-DichlorcHbeiizyl>8-meAyl-5J-dioxc>-6J-dihydro^ 
1 0 c]pyriiiiidiBe-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyi)-amide; 

6<4.Bromo-3-fluorcHben2yI)-8-me%l-5J-dioxo-6jKlihydro-5H^ 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridin-3-yimethyI)-aimde; 

6<3-CWoro-ben2ylV8-methyl-5,7-dioxo-6J-dihydm-5H-thiazolo[3 
c]p>Timidine-2-carboxylic acid (6-ethoxy-pyridiii-3-ylmethyl)-aiiiide; 
15 6-(3-Fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thia2olo[^ 
c]p>'rimidine-2-carbox>'lic acid (6-ethoxy-pyridin-3-ylmethyl)-amide; 

6K3,4-DibroincHbenzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H-thia2^ 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridino-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl>8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-ethoxy-.pyridin-3-ylinethyl)-ainide; 

6-(3.4-I>ifluoro-benz\iV8-methyl-5J-dioxo-6jKiihydr()-5 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-ainide; 

6-(3-BromcH^chloro-beiizyl)-8-methyl-5J-dioxo-6,7-dihydr^ 
thiazolo[3^-c]p>Tiinidine-2-carboxylic acid (6-ethoxy-pyridin-3-yimethyl)-aiiiide; 
25 6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6J-<iihydro-^^ 

thiazolo[3*2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylinethyl)-amide; 

6-(4-Chloro-3-fluoro-benzyl>8-methyl-5J-dioxo-6,7«^ydn>-5H- 
thiazoio[3^-c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyI)-amide; 

6-(4-Bromc>-beii2yl)-8-methyl-5J-dioxo-6,7-dihydn>-5H4hi^ 
30 c]pyTimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylinethyl)-aniide; 

6-(4-Chloro-benzyl>8-methyl-5J-dioxo-6,7-dibydro-5H-th^ 
c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-ylinethyl)-aiiiide; 
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6K4-nuoro-benzyI>*-inethyl-5,7-dioxo-6J-dihydio.5H-th^ 
c]pyrimidine-2-caiboxylic acid (6-methoxy-pyridin-3-ylmethyl)-aiiude; 

6-(3-Bromo-4-fluoio-beii2yl>8-inethyl-5,7-dioxo-6,7-dihydio-5H- 
ihia2olo[3^-clpyiumdine-2-caiboxyKc add (6-inethoxy-pyridm-3-ylmethyI)- 

amide; 

6-(3-Brom(>-benzyl)-8-methyl-5J-dioxo-6J-dihydio-5H-thiazolo[3> 

clpyrimidme-2-carboxylic acid (6-methoxy-pyiidin-3-ylmethyl)-aimde; 

6-(3,4-DicWor(>-benzyl>8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-aniide; 

6-{4.Bromo-3-fluoro-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine.2-carboxylic acid (6-methoxy-pyridin-3-ylniethyl)- 
amide; 

6-(3-Chloro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-ainide; 

6-(3-Fluoro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydit)-5H-tiuazolo[3^- 
c]pyriinidine-2-carboxyIic acid (6-metiioxy-pyridin-3-ylmethyl)-amide; 

6-(3.4-i)ibromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-4iazolo[3^- 
c]pyriinidine-2-caiboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (6-meflioxy-pyridin-3-ylmethyl)- 
amide; 

6-(3,4-Difluoro-benz>'l)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyiiinidine-2-carboxyIic acid (6-methoxy-pyridiii-3-ylmethyl)-aiiiide; 

6-{3-Bronio-4-chloro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyiimidme-2-carboxylic acid (6-methoxy-pyridiii-3-ylmethyl> 
amide; 

6-(3-ChIoro-4-fluoro-ben2yl>8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-melhoxy-pyridin-3-ylmethyl> 
amide; 

6-(4-Chloro-3-fluoro-ben2yl)-8-™ethyl-5,7-dioxo-6,7-dlhydrD-5H- 
thiazolo[3^-c]pyrimidine-2-cart)oxylic acid (6-meflioxy-pyridin-3.ylmethyl)- 
amide; 
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6<4-Bromo-benzyl)-8-methyl.5J-dioxo-6Jsiihy^ 
c]pyriinidine-2-caiboxylic acid (6-methyl-pyridm-3-yimethyl)-amide; 

6K4-CWoro-beii2yl>8-methyl-5J-diox(>-6,7-dihydro^ 
c]pyrimidine-2-caiboxyIic acid (6-methyl-pyridin-3-ylmethyl)-aniide; 
5 6K4-nuoio-benzyl)-8-me&yl-5J-dioxo-6J-dihydro-5H-thi^^ 
c]pyrimidine-2-carboxyIic acid (6-methyl-pyridin-3-ylmethyl)-aniide; 

6-(3-Bromo-4-fluoro-benzyl>8-methyI-5,7Hiioxo-6J-dihydio-OT^ 
thiazolo[3^-c]pyiiinidine-2-carboxyiic acid (6-methyl-pyridin-3-ylmethyl)- 
amide; 

1 0 6-(3-Bronio-benzyl>8-methyl-5 J-dioxo-6 J-dihydro-5H-thiazolo[3^- 

c]pyriinidine-2-carboxylic acid (6-methyl-pyridin-3-ylinethyl)-aniide; 

6-(3,4-DicUoro-benzyI)-8-me%l-5J-dioxo-6,7-dihydn>-5H-thia2oio[3^- 
c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-ainide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5jKiioxo-6,7-dihydro-5H- 
1 5 thiazoIo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridino-yimethyl)- 
amide; 

6-(3-CUoro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazoio[3;2- 
c]pyriniidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(3-Fluoro-ben2yl)-8-methyl-5J-dioxcH6J-dihydrc>-5H-thiazolo[3^^ 
20 c]pyrimidine-2-carboxyIic acid (6-methyl-pyridiii-3-ylinethyl)-aniide; 

6-(3,4-Dibromo-beiiz\'l)-8-methyl-57-dioxo-6J*dihydro-5H-ti^^ 
c]pyriniidine-2-carboxylic acid {6-ineihyl-pyridin*3-yImethyl)-ainide; 

6-(4-Biomo-3-chloro-benzylV8-methyl-5J-dioxo-6J-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-yimetbyl)- 
25 amide; 

6K3,4-IMfluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydio^ 
c]pyrimidine-2-carboxyiic acid (6-inethyl-pyridin-3-ylinethyI)-aimde; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-57-dioxo-6J-^ydn)-5^^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-methyl-pyridin-3-ylmeftyl)- 
30 amide; 

6-{3-Chloio-4.fluor(>benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-methyl-pyridin-3-yimethyl)- 
amide; 
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6-(4-Chioio-3-fluoro-benzyl>8-melhyl-5J-dioxo-6,7-d^ 
thia2olo[3^-c}pyriinidme-2-carboxyiic acid (e-methyl-pyridin-S-ylmethyl)- 
amide; 

6K4^yano-benzyl)-8-inethyl-5,7-dioxo.6J-dihy*^^ 
5 c]pyriinidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide; and 

6-(4-IsopropylsuIfamoyl-beii2yl>8-methyl^^ 
thiazolo[3 J-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl> 
amide. 

Also preferred is a compoimd of Fonnula I, selected from: 
1 0 8-Methyl-5,7-dioxo-6.(3-oxo-3-phenyl-propyl)-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxyIic acid A-fluoro-benzyiamide; 

8-Methyl-6-(l -phenylethyl) 5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-5J-<iioxo-6.(2-phenylmethanesiilfonyl-e%l)-6,7-dihydr^ 

1 5 thiazolo[3 ^-c]pyrimidine-2-carboxylic acid A-fluorobenzylamide; 

6-(5-Cyano-pentyl)-8-Methyl-57-dioxo-67-dihydio-5H-thiazolo[3^- 

c]pyiiinidine-2-carboxyiic acid 4-fluorobenzylamide; 

6-(E)-But-2-enyl-8-Methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]p>Timidine-2-carboxylic acid 4-fluoroben2ylamide; 
20 8-Methyl-5.7-dioxo-6-(E)-pent-2-enyl-6,7-dihydro-5H-thiazolo[3^- 

c]pyriinidine-2-carboxylic acid 4-fluorobenzylamide; 

6-sec-Butyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-6-(2-methyl-allyl>5J-dioxo-6,7-dihydro-5H-thiazol^ 

25 c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(l-Ethyl-propyl>8-Methyl-5,7.dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyI-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 
30 6-(2-Benzensulfonyl-e%l>8-Methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid 4-fluon)benzylamide; 

8-Methyl-6-(3-methyl-bm-2.enyl>5J-dioxo-6,7-dihydro-5H-thiazolo[3^^ 
c]pyrimidine-2-caibox>'lic acid 4-fluorobenzylamide; 



wo 02/064599 



PCT/IB02/00313 



-36- 

6-[2K4-Fluoio-ben2ensulfonyl>ethyl3-8-M 
5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoiobenzylamide; 

6-[3K4-FIuoro-phenyl>3K>xo-propyl]-8-Metbyl-5J-dioxo-6,7Ha 
5H-tbiazolo[3^-c]pyrinudme-2-caiboxylic acid 4-fluoroben^laniide; 
5 8.Methyl-5,7-dioxo-6-{2-[(l -phenyl-metbanoyl>ainino]-^ 

dihydro-5H-thia2olo[3^-c)pyriinidine-2-cari)oxylic add 4-fluorobenzylaniide; 

8-MethyloJ-dioxo-6-(2-phenoxy-ethyl>6,7^ydro-5H-thia^ 
clpYriinidine-2-carboxyiic acid 4-fluorobenzyIamide; and 

(5.[2-(4-nuoro-benzylcarbamoyl>8-methyl-5J-dioxc)-7H-thi 
1 0 c]p)aTnudine-6-ylinethyl]-isoxazol-3-yl] }K:arbamic acid methyl ester. 

A ftirther embodiment of this invention is use of a compound of Formula I, 
or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament 
for the treatment of a disease mediated by an MMP-13 en2yme. 

Also preferred is use of a compound of Formulas II, III, IV, V, VI, VII, or 
1 5 VIIL or a pharmaceutically acceptable salt thereof, in the manufacture of a 
medicament for the treatment of a disease mediated by an MMP-13 enzyme. 

Preferred is use of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
cancer. 

20 Also prefeired is use of a compoimd of Formula L or a phannaceudcaily 

acceptable salt thereof, in the maniifacture of a medicament for the treatment of 
rheumatoid arthritis. 

Also preferred is use of a compoimd of Formula I, or a phannaceudcaily 
acceptable salt thereof, in the manufacture of a medicameiu for the treatment of 
25 osteoarthritis. 

Also preferred is use of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
heart failure. 

Also pefeired is use of a compound of Formula I, or a pharmaceutically 
30 acceptable salt thereof, in the manufacture of a medicament for the treatment of 
inflammadon. 

A further embodiment of this invention is a pharmaceutical composition, 
comprisiag a compound of Formula I, or a pharmaceutically acceptable salt 
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thereof, admixed with a carrier, excipient, or diluent Preferred conations 
comprise compounds of Formulas II, m, IV, V, VI, VII, or Vffl. 

Another embodiment of this invention is a method for inhibiting MMP-13 
in an animal, comprising administering to the animal an MMP-13 inhibitii^ 
5 amount of a compound of Formula I, or a phaimaccutically acceptable salt 
thereof. 

A further embodiment is a method for treating a disease mediated by an 
MMP-13 enzyme, comprising administering to a patient suffering from such a 
disease an effective amount of a compound of Formula I, or a pharmaceutically 

10 acceptable salt thereof 

A preferred method of treatment according to ftis invention is treatment of 
a patient with a disease selected from cancer, especially breast carcinoma, 
inflammation and heart failure. Other diseases to be treated according to preferred 
aspect of this invention include riieumatoid arthritis and osteoarthritis. 

1 5 Another embodiment of the present invention is a process for preparing a 

compoxmd of Formula I 

r' 

Y 

or a phannaceutically acceptable salt thereof, 

20 "—"is absent or is a bond: 

X is O, S, SO, SO2, CH2- C=0. CHOR NH, orNR^; 
Y is O or S: 

Rl is H, (0)nCi-C6 alkvl. (0)n substinited alkyl, NO2, NR^R^, CHO, or halo; 
r2, r3, and independently are hydrogen, halo, CpC^ alkyl, substituted 
25 Cj-Cg alkyL C2-C6 alkenyl, substituted C2-C6 alkenyl, C2-C10 alkynyU 

substituted Co-Cio alkynyl, i^^lhn OH, (CH2)m OR^, {CHzhn 
cycloalkyl, (CH2)m suhstittrted cydoalkyl, CHOH (CH2)ni 
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CHOH (CH2)m substituted aryU CHOH (CH2)ni heteioaiyl, CHOH 
(CH2)ni substituted heteroaryl, (C02)n(CH2)m (C02)n(CH2)in 
substituted aryl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)m substituted 
heteroaryl. (C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 
5 heteroaryl. (C02)n(CH2)m caAocycle, (C02)n(CH2)m substituted 

caibocycle, (C02)n(CH2)in heterocycle, (Cp2)n(CH2)ni substituted 
heterocycie, (C02)n(CH2)m NR5r6 (CH2)m-S(O)0-2-(CH2)n-aryl, 
CH(Ci-C6 alkyl)-aryl, (CH2)mN(H) C(=0)aiyl, (CH2)ni-S(0)o.2- 
(CH2)n-substituted aiyl, CH(Ci-C6 alkyl)-substituted aryl 
10 (CH2)mN(H)C(=0) substituted aryl, 

C(=0)N(R5HCH2)in aryl, C{=0)N(R5>(CH2)ni substituted aiyl, C(=0)N(R5). 
(CH2)m heteroaryl, C(=0)N(R5HCH2)ni substituted heteroaryl, CsC-(CH2)ni 
aryl. CsC-(CH2)ni substituted aiyl. CsC-(CH2)m-heteroaryl, CsC-(CH2)m 
substituted heteroaryl. CsC-(CH2)in carbocycle, OC-(CH2)m substituted 
1 5 carbocycle, (CH2)in-0-ar>'l- (CH2)ni-0-substituted aryl, (CH2)m COR^, {COzka 

CONR5r6 

NH 
I 

{CH2)mCNR5R6 

20 S 
I 

(CHika CNR5r6, or (CHnim C02R^: m is an integer from 0 to 6; 

r5 and R^ independently are hydrogen, Ci-Cg alkyl, substituted Cj-Cg alkyl, 
(CH2)in aryl, {CH2)m substimied aryl, (CH2)ni heteroaryl or (CH2)in 
25 substituted heteroaryl. or r5 and R^ are taken together with the nitrogen 

atom to which they are attached complete a 3- to 7-membered ring 
containing carbon atoms, the nitrogen atom bearing R^ and R^, and 
optionally 1 or 2 heteroatoms mdependently selected form O, S, and NR2, 
wherein R^ is as defined above; and 
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n is 0 or 1 : with the proviso that r2 and R* are not both selected from hydrogen 
andCi-CgalkvL 

the process comprising the step of: 
contacting a compound of Formula (A) 



5 




wherein X, Y. and are as defined above; and 

L is a group K or Q, wherein 

K is halo, B(0H)2, SnCCi-Cg alkyl)3, or OS(0)2CF3, and 

Q is CO2H, CO2M, C(=OVhalo, C(=0)-0R7, C(=0)NR8r9^ 

10 C(=^0)-C(halo)3, or C^N, 

wherein r7 is pentafluorophenyl, C(=0)R^, v^dierein R^ is as defined 

above, or S(G)2R^. wherein R'* is as defined above; 

R^ and r9 are taken together with the nitrogen atom to which they 
are attached to form imidazol-l-yl, phthalimid-l-yl, benzotriazol-l-yl, or 
1 5 tetrazol-1 -yl; and M is an alkalai earth metal cation or alkaline earth metal 

cation; 

with a solvent and. when L is the group Q. a compound of Formula (B) 

D-R3 (B) 
wherein r3 is as defined above and D is HO, HN(R5), MO, or MN(R5); 
20 wherein R^ and M are as defined above: 

optionally in the presence of from 1 to 3 agents selected fit>m: 

a coupling agent a tentiary organic amine, an acid catalyst, a base catalyst, 
an acid halide, and an acid anhydride; or 
the process comprising the step of: 
25 contacting a compound of Formula (A) 

as defined above with a solvent and, vdien 
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L is fbe group K, a compound of Formula (C) 

G<:sC.R3 (C) 

wherein is as defined above and 
G is hydrogen or halo; 
5 optionally in the presence of a coupling catalyst 

Preferred is the invention process '^iierein Y is O and X b S; or 
Also preferred is the invention process wherein Y is O, X is S, and is C2-C10 
alkynyl; or 

Also preferred is the invention jnrocess v^erem R3is(C02)n(CH2)ma'yl, 
10 (C02)n(CH2)m substituted aryl, (C02)n(CH2)m heteroaiyl, or 

(C02)n(CH2)ni substituted heteroaryl, wherein n and m are as defined 
above. 

Y is O, and X is S: or 
: Also preferred is the invention process wherein r3 is C(=0)N(R5)(CH2)m aryl, 
1 5 C(=0)N(R5)(CH2)ni substituted arvL C(=0)N(R5)(CH2)m heteroaryl, or 

C(=0)N(R5)(CH2)m substituted heteroaryl, Y is O, and X is S. 
Further preferred is any of the invention process embodiments recited above, 

wherein L is CO2H. CO2M. or C(=OHialo: or 
Also further preferred is any of the invention process embodiments recited above, 
20 wherein L is halo: or 

Also further preferred is any of the invention process embodiments recited above, 
wherein G is H. 



DETAILED DESCRIPTION OF THE INVENTION 

The compounds provided by this invention are those defined by Formula L 
25 In Formula I, R^ to R^ include "Ci-Cg alkyP groups. These are straight and 

branched carbon chains having from 1 to 6 carbon atoms. Examples of such alk}4 
groups include methyl, ethyl, isopropyl, tert-butyl, neopentyl, and n-he3cyl. Hie 
alkyl groups can be substituted if desired, for instance with groups such as 
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hydroxy, amino, alkyl, and dialkylamino, halo, trifluoromethyl, carboxy, nitro, 
and cyano. 

The tenn "halo" means fluoro, cUoro, bromo, or iodo. 

Examples of NR^R^ groups include amino, mcthylamino, 
di-isopropylamino, acetyl amino, propionyl amino, 3-aminopropyl amino, 
S-ethylaminobutyl amino, 3-di-n-propylamino-propyl amino, 4^ethylaminobuiyi 
amino, and 3-carboxypropionyl amino. and r5 can be taken together with the 
nitrogen to which they are attached to form a ring having 3 to 7 carbon atoms and 
1, 2, or 3 heteroatoms selected from the group consisting of nitrogen, substituted 
nitrogen, oxygen, and sulfur. Examples of such cycUc NR^R^ groups include 
pyrrolidinyl, piperazinyl, 4-methylpiperazinyl, 4-benzylpiperazinyl, pyridinyl, 
piperidinyl, pyrazuial, moipholinyl, and the like. 

"Halo" includes fluoro, chloro, bromo, and iodo. It should be appreciated 
that invention compounds do not include compounds containing an N-halo group. 

"Alkenyr means straight and branched hydrocarbon radicals having from 
2 to 6 carbon atoms and one double bond and includes ethenyl, 3-buten-l-yl, 

2- ethenylbut>'l, 3-hexen-l-yL and the like. 

'"Alkynyl" means straight and branched hydrocarbon radicals having from 

2 to 10 carbon atoms and one triple bond and includes ethynyl, 3-bulyn-l-yl, 
propynyl, 2-butyn-l-yL 3-pentyn-l-yl, 1-hexyn-l-yL 7,7-dunethyl-l-octyn-l-yl, 
and the like. 

^'Cycloalkyl" means a monocyclic or polycycUc hydrocarbyl group such as 
cyclopropyL cyclohept>'l. cyclooctyL cyclodecyl, cyclobutyl, adamantyl, 
norpinanvL decalinyL norbomvL cyclohexyl, and cyclopentyl. Such groups can be 
substituted with groups such as hydroxy, keto, and the like. Exan^les of 
substituted cycloalkyi include 4.carboxycyclohexyl, 4-oxo-cyclohexyl, 
4.(carboxymethyl)-cyclobuiyl. 3-methyl-cyclopentyl, and 

3- (carboxymethyl)cyclopentyL Also included are rings in \^ch 1 to 

3 heteroatoms replace carbons. Such groups are termed **heteTocycle" or 
"heterocyclyr, \^ch mean a cycloalkyi groi^ also bearing at least one 
heteroaiom selected from 0, S, or NR2, examples bemg oxiianyl, pyiiolidiiiyl, 

4- methylpipera2inyl, piperidyl, tetrahydropyranyl, and moxpholinyl. The group 
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here is as defined above for Formula I, except where r2 contains flie functional 
group "NR5r6", the groups and R^ are not taken together with the nitrogen 
atom to which they are attached to complete a 3- to 7-membered ring. 

•^Alkoxy" refers to the alkyl groups mentioned above bound ftrough 
5 oxygen, examples of which include methoxy, ethoxy, isopropoxy, tert-butoxy, and 
the like. In addition, alkox}' refers to polyethers such as -0-(CH2)2-0-CH3, and 

the like. 

"Alkanoyl" grovps are alkyl linked through a carbonyl, i.e., Ci-C5-C(0)-. 
Such groups mclude foraiyl, acetyl, propionyl, butyryl, and isobutyiyl. 
10 "Acyr means an alkyl or aryl (Ar) group bonded through a carbonyl 

group, i.e., R-C(0>. For example, acyl includes a Ci-Ce alkanoyl, including 

substituted alkanoyL wherem the alkyl portion can be substituted by NR^R^ or a 
carboxylic or heterocyclic group. Typical acyl groups include acetyl, benzoyl, and 
the like. 

15 The alkyl. alkenyh alkox) , and alkynyl groups described above are 

optionally substituted, preferably by 1 to 3 groups selected from NR^R^, phenyl, 
substituted phenyl, heteroaryl. substituted heteroarvL heterocycle, thio 
Ci-C6 alkyl, Ci-Cg alkoxy, hydroxy, caiboxj', Ci-Cg alkoxycarbonyl, halo, 
nittile, cycloalkyh and a 5- or 6-membered carbocyclic ring or heterocyclic ring 

20 having I or 2 heteroatoms selected fiom nitrogen, sul^toted nitrp 

and sulfur. "Substituted nitrogen'' means nitrogen bearing Cj-Cg alkyl or 
(CH2)nPh where n is 1, 2. or 3 . Perhalo and polyhalo substitution is also 
embraced. 

Examples of substituted alkyl groups include 2-aininoethyl, 
25 pentachloroethyl, trifluoromethyL 2-diethylaminoethyl, 2-dimethylaminopropyl, 
ethoxycarbonyhnethyl, 3-phenyIbutyI, methanylsulfanylmethyl, methoxymetiiyl, 

3- hydn)xypentyl, 2-carboxybutyl, 4-chlorobutyl, 3-cyclopropylpropyl, 
pentafluoroethyl, benzylCBjj), 3-moipholinopropyl, piperazinylmethyl, pyridyl- 

4- methyl(Py-4-me), 3-(pyridyl-4-thio)propyl, and 2-(4-mefliylpipera2inyl)ethyL 
30 Examples of substituted alkynyl groups include 2-methaxyethynyl, 

2-ethylsulfenyethynyl, 4-(l-piperazinyl>-3-(buiynyl), 3-phenyI-5-he3qfnyl, 
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3-diethylainino-3-butynyl, 4-chloro-3-butynyl, 4<yclobutyl-4-liexciiyi, and the 
like. 

Typical substituted alkoxy gcoyxps include aminomethoxy, 
trifluoromethoxy, 2^ethylaininoethoxy, 2-ethoxycar^ 

5 3-hydroxypTopoxy, 6-caiboxhexyloxy, and the like. 

Further, examples of substituted alkyl alkenyl, and alkynyl groups include 
dimetbylaminomethyl, carboxymethyl, 4Kiimethylamino-3-buten-l-yl, 
5«ethylmethylaminoo-pentyn-l-yl, 3-(3-methoxyphenyl>propyn-l-yi, 3-(3,4- 
difluorophenyl)-propyn-l-yI, 4-morpholinobutyl, 4-tetrahydropyrinidylbutyl, 

10 3-imidazolidin-l-ylpropyl, 4-tetrahydrothiazol-3-yKbutyl, phenylmethyl, 
3-chlorophenylmethyl, and the like. 

The terms "Ar" and ''aryl" refer to unsubstituted and substituted aromatic 
groups. Heteroaryl groups have from 4 to 10 ring atoms, from 1 to 4 of which are 
independently selected from the group consisting of O, S, and N. Preferred 

1 5 heteroaryl groups have 1 or 2 heteroatoms in a 5- or 6-membered aromatic ring. 
Mono- and bicyclic aromatic ring systems are included in the definition of aryl 
and heteroaryl. Typical aryl groups include phenyl and naphthyL Typical 
substituted aryl groups include 3,4-difluorophenyl, 4-carboxyphenyl, 3,4- 
methylenedioxyphenyl. 4-carboxymethylphenyl, 3-methoxyphenyl, and 7-fluoio- 

20 1 -naphthyl. Typical heteroaryl groups include pyridyl, thienyl, benzothienyl, 

indolyl, fiiranyl, thiazolyL isothiazolyl, mdazolyl, 2-oxo-2H-l-benzopyranyl, and 
imidazolyl. Typical substituted heteroaryl groups include 3-methoxy-isothiazolyI, 

3- methoxypyridin-4-yL 4-ethyIben20thienyl, 4-thiopyridyl, 2-methoxy-pyridin- 

4- yL 1 -methylpyra2ol-4.yl. and 2-methyl-pyridin-3-yl. 

25 Preferred Ar groups are phenyl and phenyl substituted by 1 , 2, or 3 groups 

independently selected from alkyh alkoxy, alkoxycarbonyl, thio, thioalkyl, 
(Cj-Cg alkyl)sulfanyl, (Cj-Cg alkyl)sulfonyl, halo, hydroxy, {C¥l'2){^C02^^ , 
trifluoiomethyl, trifluoromethoxy, nitro, amino of the formula -NR^R^, 
C(=0)NR5r6, N(R4)Ci=0)OR5, and T(CH2)mQR^ or T(CH2)inC02R4, 

30 wherein m is 1 to 6, T is O. S, NR4^ N(0)R4, NR4r6y, or CR4r5, Q is 0, S, 
NR5, N(0)R5, or NR5r6y^ wherein R4-r6 are as described above, and R'' is 
hydrogen, alkyL or substituted alkyl, for example, methyl, trichloroethyl. 
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diphenylmethy 1, and the like. The alkyl and alkoxy groups can be substituted as 
defined above; For example, typical groups are carboxyalkyl, 
alkoxycarbonylalkyl, hydroxyalkyl. hydroxyalkoxy, and alkoxyalkyl. Exsnxples of 
substituted phenyl are 3-methoxyphenyl, 2,6-dichlorophenyl, 3-nitrophenyl, 
5 4-dinietbylaniinophenyl, and biphenyl. 

Preferred heieroaryl groups include tfaienyl, fixranyl, pynolyl, isoxazolyl, 
isothiazolyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyU 1 A4-oxadiazolyl, 
U,4,.thiadia2olyi, l^,4-tria2olyl, tetrazolyl, benzofuranyl, benzothienyl, indolyl, 
benzimidazolyl, benztriazolyl, benzoxazolyl, benzthiazolyl, pyridinyl, 
1 0 pyrimidinyL quinolinyl, isoquinolinyL and 2-oxo-2H-l-ben2opyranyL 

Preferred heteroaryl groups may be substituted on a carbon atom as 
described above for substituted phenyl, and may fur&er be substituted on a ring 
nitrogen atom (i.e, by replacing a hydrogen firom a ring nitrogen atom, which is an 
NH group) with (Ci-Cg alkyl) C(-0), Ci-Ce alkyl, C2-C6 alkenyl, C2-C10 

1 5 alkynyl, or ben2yL 

The term ''substimied'". unless otherwise defmed, includes from 1 to 
3 substituents selected from: 

C1-C6 alkyl; C2-C6 alkenyl; C2-C6 alkynyl; Ci-Cg alkox>-, phenyl; 
(Ci-Cg alkoxjOcarbonyl; (C1-C6 alkyl)sulfanyl; (Ci-Ce alkyl)carbonyl; 

20 OH: NH2: NCH^R**. wherein is as defined above for Formula 1; 

NR4r5, wherein R"^ and R^ are as defined above for Formula 1, or R^ and 
r5 are taken together with the nitrogen atom to which they are attadied to 
form a 3- to 7-membered saturated ring containing carbon atontis and 
optionally from 1 or 2 heieroatoms selected from O, S, S(0), S(0)2, N(H), 

25 and NCCj-Cg alk>'l), M*erein the ring may be optionally substituted on a 

carbon atom with 1 0x0 (i.e., =0) group; 

C(=0)Nr4r5 wherein R^ and R5 are as defined immediately above, or 

r4 and r5 are taken together with the nitrogen atom to which they are 
attached to form a 3- to 7-membered saturated ring containing carbon 
30 atoms and optionally 1 or 2 heteroatoms selected from O, S, S{0), S(0)2» 
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N(H), and N(Ci-C5 alkyl), wherein the ring may be optionally substituted 

on a caibon atom with 1 oxo (i.e-, =0) group; 

CN; NO2; CF3; CO2H; CHO; SH; (Ci-Cealkyl) S(0); 

(C1-C6 alkyl)sulfonyl; halo; S(0)2NR4r5, wherein and r5 are as 

5 defined above for Fonnula 1, or R^ and r5 are taken together with the 

nitrogen atom to which they are attached to fomi a 3- to 7-membered 
saturated ring containing carbon atoms and optionally 1 or 2 heteroatoms 
selected from O, S, S(0), S(0)2, N(H), and N(Ci-C6 alkyl), wherein tiie 
ring may be optionally substituted on a carbon atom with 1 0x0 (i.e., =0) 

10 group; 

OCF3; and (CH2)mC02H, wherein m is as defined above for Formula L 

The phrase 'tertiary organic amine" means a trisubstituted nitrogen group 

wherein the 3 substiments are independently selected fi-om Cj-C 12 ^Ikyl* 

C3.C12 cycloalkyL ben2>'L or wherein two of the substituents are taken together 

1 5 with the nitrogen atom to which they are attached to form a 5- or 6-membered, 
monocyclic heterocycle containing one nitrogen atom and carbon atoms, and the 
third substituent is selected fi-om C]-Ci2 alkyl and benzyL or wherein the three 
substiments are taken togeiher with the nitrogen atom to which they are attached 
to form a 7- to 12-membered bicyclic heterocycle containing 1 or 2 nitrogen 

20 atoms and carbon atoms, and optionally a C=N double bond when 2 nitrogen 
atoms are present. Illustrative examples of tertiary organic amine include 
triethylamine. diisopropylethylamine, benzyl diethylamino, dicyclohexyhnethyl- 
amine, L8-dia2abicycle[5.4.0]undec-7-ene ("DBU"). 

L4-diazabicyclo[2.2.2]octane ('"TED"), and L5-diazabicycle[4 J.0]non-5-ene. 

25 The term "coupling agent" includes any reagent, or any combination of 

two, three, or four reagents, conventionally used to promote coupling of a 
carboxylic acid, or a pharmaceutically acceptable salt thereof with an alcohol or 
an amine to yield a carboxylic ester or carboxylic amide, respectively. The 
coupling agents are described in Reagents for Organic Synthesis, by Fieser and 

30 Fieser, John Wiley 48: Sons, Inc., New York, 2000; Comprehertsive Organic 

Transformations, by Richard C. Larock, VCH Publishers, Inc., New York, 1989; 
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the series Compendium of Organic Synthetic Methods (1989) by Wilcsy- 
Interscience; and the text Advanced Organic Chemistry, 5* edition, by Jeiry 
March, Wiley-Interscience, New York (2001). Dlustrative examples of coupling 
agents include N^'-carbonyldimiida2»le ("CDF), N, N'- 
5 dicyclohexylcarbodiimide ("DCC"), triphenylphosphine with 

diethyiazodicarboxylatc, bis(2»oxo-3-oxazoiid!nyl)phosphiT!ic chloride ("BOP- 
Cr), POCI3, Ti(Cl)4, and l.(3-dimethylaminopropyl)-3-ethylcaibodiimide 

hydrochloride ("EDACT). 

The phrase "acid catalyst" means any protic or Lewis add that is 

1 0 conventionally used to catalyze coiq)ling of a cazboxylic acid, or a 

phaimaceutically acceptable salt thereof; a nitrile, carboxylic ester, carboxylic 
amide, carboxylic acid halide, or carboxylic acid anhydride with an alcohol or an 
amine to yield a carboxylic ester or carboxylic amide, respectively. The acid 
catalysts are described in Reagents for Organic Synthesis, by Fieser and Fieser, 

1 5 John Wile>- & Sons, tec. New York, 2000; Comprehensive Organic 

Transformations, by Richard C, Larock, VCH PubUshers, Inc., New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the xexi Advanced Organic Chemistry, 5^ edition, by Jerry 
March, Wiley-lnterscience. New York (2001 ). Illustrative examples include 

20 anhydrous hydrogen chloride, hydrochloric acid, hydrogen bromide in acetic acid, 
zinc chloride, titanium tetrachloride, acetic acid, trifluoroacetic acid, phenol, 
sulfuric acid, methanesulfonic acid, magnesium sulfate, Amberlyst-15 resin, silica 
gel, and the like. 

It should be appreciated that a nitrile may be contacted with an alcohol or 
25 an amine in the presence of an acid catalyst, and the resulting intermediate imidate 
or amidine, respectively, may be contacted with water to yield the csaboxyUc ester 
or carboxylic amide, respectively. 

The phrase "base catalyst" means any base that is conventionally used to 
catalyze coupling of a carboxylic acid, or a phaxmaceuticaUy acceptable salt 
30 thereof, carboxyhc ester, carboxylic amide, carboxylic acid halide, or carboxylic 
acid anhydride with an alcohol or an amine to yield a carboxylic ester or 
carboxylic amide, respectively. The base catalysts are described in Reagents ft^ 
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Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, Inc^ New Yoik. 
2000; Comprehensive Organic Transformations, by Richaid C. Laiock, VCH 
PubUshers, Inc., New York, 1989; Ihe series Conqiendium of Organic Synthetic 
Methods (1989) by Wiley-Interscience; and the text Advanced Organic Chemistry, 

5 5th edition, by Jetty March, Wiley-Interscience, New York (2001). mustrative 
examples include sodium hydroxide, sodium hydride, potassium tert-butoxide, a 
tertiary organic amine, titanium tetraisopropoxide, sodium methoxide, sodium 
acetate, sodium bicarbonate, potassium carbonate, basic alumina, and the like. 

The phrase "acid halide" means any carboxyUc acid halide or sulfonic acid 

10 halide that is conventionally used to catalyze coupling of a carboxylic acid, or a 
phannaceutically acceptable salt thereof; with an alcohol or an amine to yield a 
carboxylic ester or carboxyUc amide, respectively. The acid halides are described 
in Reagents for Organic Synthesis, by Fieser and Fieser, John WUey & Sons, Inc^ 
New York, 2000; Comprehensive Organic Transformations, by Richard C. 

15 Larock, VCH Publishers. Inc., New York, 1989; the series Compendium of 

Organic Synthetic Methods (1989) by Wiley-toterscience; and Has \sxi Advanced 
Organic Chemistry, 5^ edition, by Jeny March. WUey-taterscience, New York 
(2001). Illustrative ratamples include acetyl chloride, trifluoromethanesulfcnyl 
chloride, 2^-dimethylacetyl bromide, para-toluenesuifonyl chloride, pentafluoro- 

20 benzoyl chloride, and the like. 

The phrase '-acid anhydride'' means any carbojq^lic acid anhydride or- - 

sulfonic acid anhydride that is conventionally used to catalyze coupBng of a 
carboxylic acid, or a phannaceutically acceptable salt thereof, with an alcohol or 
an amine to yield a carboxylic ester or carboxylic anaide, respectively. The acid 

25 anhydrides are described in Reagents for Organic Synthesis, by Fieser and Fieser, 
John Wiley & Sons, Inc., New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH Publishers, hic. New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the text Advanced Organic Chemistry, ^ edition, by Jerry 

30 March, Wiley-taterscience, New Yoric (2001 ). Dlustradve examples include acetic 
anhydride, trifluoroacetic anhydride, trifluoromelhanesulfonic acid anhydride. 
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pentafiuoio-benzoic anhydride, mixed anfaydijdes lite 
iiifluoioacetyloxycaibonylmethyl, and the like. 

The tem *TiaHde" includes fluoride, chloride, bromide, and iodide. 
The phrase "cotplmg catalysT means any metal catalyst, preferably a 

5 transition metal catalyst, that is conventionaUy used to catalyze coi5)ling of an 
aiyl hslide, aryl trifluoromethanesulfonate, heteioaryl halide, or heteroaiyl 
tiifluoromethanesulfonate, or activated derivatives thereof; mcluding arylboronic 
acids, heteroarylboronic acids, aiyl stannanes, heteroaryhstannanes, aiyl 
magnesium halides. heteroaiyl magnesium haUdes, aiyl Uthiums, or heteroaiyl 

to Uthiums, with an terminal alkyne to yield an arylalkyne or heteroarylalkyne. The 
coupling catalysts are described in Reagents for Organic Synthesis, by Fieser and 
Fieser, John Wiley & Sons, hic. New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH PubUshers, hic. New York. 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 

1 5 faterscience; and the text Advanced Organic Chemistry, 5* edition, by Jerry 

March, Wiley-Intersdence, New Yoric (2001). lUustiative examples of coupling 
catalysts include tetrakis(ttiphenylphosphine)palladium (0), palladhun (U) 
chloride, palladium 01) acetate, iron (IH) chloride, Heck reaction catalysts, Suzuki 
reaction catalysts, Stille reaction catalysts, and the like. 

20 The term "comprising", vMch is synonymous witii the teims "including", 

"containing", or "characterized by", is inclusive or open-ended, and.does not 
exclude additional, unrecited elements or method steps from the scope of the 
invention diat is described following the term. 

The phrase "consisting of, is closed-ended, and excludes any element, 

25 step, or ingredient not specified in the description of tiie invention Oat follows the 
phrase. 

The phrase "consisting essentially of" limits the scope of the invention tiiat 
follows to the specified elements, steps, or ingredients, and Aose fintha elements, 
steps, or ingredients that do not materially affect the basic and novel 
30 characteristics of the invention. 

The term "patient" means a mammal. Preferred patients include humans, 
r aT«=, dogs, cows, horses, pigs, and sheep. 
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The tenn "animal" means a mammal. Prefisned animals are include 
humans, rats, mice, guinea pigs, rabbits, monkeys, cats, dogs, cows, hoises. pigs, 
andsheq). 

The phrases "therapeutically effective amounf and **efBsctive amounT are 

5 synonymous unless otherwise indicated, and mean an amount of a conqwund of 
the present invention that is suflBcient to in^ve tiie condition, disease, or 
disorder being treated. Detennination of a therapeutically effective amount, as 
well as other factors related to effective adnunistration of a compound of the 
present invention to a patient in need of treatment, including dosage fonns, routes 

1 0 of administration, and frequency of dosing, may depend upon the particulars of 
the condition that is encountered, including the patient and condition being 
treated, the severity of the condition in a particular patient, the particular 
compound being employed, the particular route of administration being employed, 
the frequency of dosmg, and the particular fomiularion being employed. 

1 5 Deterxnination of a therapeutically effective treatment regimen for a patient is 
within the level of ordinar\' skill in the medical or veterinarian arts. 

The phrase ''admixed'* or "in admixture'' means the ingredients so mixed 
comprise either a heterogeneous or homogeneotis mixture. Preferred is a 
homogeneous nuxture. 

20 The phrases "'pharmaceutical preparation" and "preparation" are 

synonymous unless otherwise indicated, and include the formulation of the active 
compound with encapsulating material as a carrier providmg a c^sule in which 
the active component, with or without other carriers, is surrounded by a carrier, 
which is thus in association with it. Similarly, cachets and lozenges are included. 

25 Pharmaceutical preparations are fully described below. 

The phrase "anticancer effective amount" means an amount of invention 
compound, or a pharmaceutically acceptable salt thereof, sufBcient to inhibit, hah, 
or cause regression of the cancer being treated in a particular patient or patient 
population. For example in humans or other mammals, an anticancer effective 

30 amount can be determined experimentally in a laboratory or clinical setting, or 

may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular cancer and patient 
being treated. 
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The phrase "anti-aithritic efiective amount" means an amount of invention 
compound, or a pharmaceutically acceptable salt thereof; sufficient to mMbit, halt, 
or cause regression of the arthritis being treated in a particular patient or patient 
population. For example in humans or other mammals, an anti-arthritic effective 
5 amount can be determined experimentally in a laboratory or clinical setting, or 

may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular arthritis and 

patient being treated. 

The phrase "MMP-13 inhibiting amount" means an amount of mvention 

1 0 compound or a pharmaceutically acceptable salt thereof, sufBcient to inhibit an 
enzyme mattix metalloproteinase-13, including a truncated form thereof, 
including a catalytic domain thereof, in a particular animal or animal populatiort 
For example in a human or other mammal, an MMP-13 inhibiting amount can be 
determined experimentally in a laboratory or clinical setting, or may be the 

1 5 amount required by the guidelines of the United States Food and Drug 

Administration, or equivalent foreign agency, for the particular MMP-13 enzyme 
and patient being treated. 

It should be appreciated that the matrix metalloproteiniSKes mclude the 

following enzymes: 

20 MMP-1 , also known as interstitial coUagenase, coUagenase-l, or 

fibroblast-type^coUagenase; . _ , 

MMP-2, also known as gelatinase A or 72 kDa Type IV collagoiase; 

MMP-3, also known as stromelysin or stromelysin-1; 

MMP-7, also known as matrilysin or PUMP-1; 
25 MMP-8, also known as collagenase-2, neutrophil coUagenase or 

polymorphonuclear-type ("PMN-type") coUagenase; 

MMP-9, also known as gelatinase B or 92 kDa Type IV coUagenase; 

MMP-10, also known as snomelysin-2; 

MMP-1 1, also known as stromelysin-3: 
30 MMP-12, also known as metalloelastase; 

MMP-13, also known as coIlagenase-3; 

MMP-14, also known as membrane-type ("MTF) 1-MMP or MTl-MMP; 
MMP-1 5, also known as MT2-MMP; 



wo 02/064599 



PCT/1B02/00313 



-51- 

MMP-16, also known as MT3-MMP; 
MMP-1 7, also known as MT4-MMP; 
MMP-18;and 
MMP-19. 

5 Other known MMPs include MMP-26 (Matrilysin-2). 

One aspect of the present invention is compounds Aat are selective 
inhibitor of the enzyme MMP-13. A selective inhibitor of MMP-13, as used in 
the present invention, is a compound that is >5 times more potent in vitro versus 
MMP-13, or a truncated fonn thereof, than versus at least one other matrix 
10 metalloproteinase enzyme such as, for example, MMP-1, MMP-2, MMP-3, 
MMP-7, MMP-8, MMP-9, or MMP-14, or versus tumor necrosis factor alpha 
convertase ("TACE"). A preferred aspect of the present invention is compounds 
that are selective inhibitors of MMP-13 versus MMP-1. 

Other aspects of the present invention are compounds of Formula I, or a 
15 phannaceutically acceptable salt thereof, that are ^10, S20, >50, >100, or >1000 
times more potent versus MMP-13 than versus at least one of any other MMP 
enzyme or TACE. Still other aspects of the present invention are compounds of 
Formula 1, or a phaimaceutically acceptable salt thereof^ that are selective 
inhibitors of MMP-13 versus 2. 3, 4, 5, 6. or 7 other MMP enzymes, or versus 
20 TACE and L 2, 3, 4. 5. 6, or 7 other MMP enzymes. 

It should be appreciated that the inyentipn compounds of Fomaula 1 such 
as thiazolo[3^-c]pyrimidines and oxazolo[3,2-c]pyTimidines that are only 
substituted with hydrogen or unsubstimted Cj-Cg alkyl groups would not be 
potent or selective inhibitors of MMP-13, and are thus excluded from the 
25 compounds of the invention. 

It should be appreciated that determination of proper dosage forms, dosage 
amounts, and routes of administration, is within the level of ordinary skiU in the 
phannaceutical and medical arts, and is described below. 

The term means the concentration of test compoimd reqxiired to 

30 inhibit activity of a biological target, such as a receptor or enzyme, by 50%. 

The phrase ^catalytic domain" means the domain containing a catalytic 
zinc cation of the MMP enzyme, wherein the MMP cmym^ contains two or more 
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domains. A catalytic domain includes truncated fonns tiiereof that retain at least 
some of the catalytic activity of MMP-13 or MMP-13CD. For example, the 
collagenases, of \s*ich MMP-13 is a member, have been reported to contain a 
signal peptide domain, a propq>tide domain, a catalytic domain, and a hemopexin- 

5 like domain (Ye Qi-Zhuang, Hupe D., Johnson L., Cwreftt Medicinal Chemistry, 
1996;3:407-418). 

The phrase "a method for inhibiting MMP-13" includes methods of 
inhibiting full length MMP-13, trancated fomis thereof fliat retain catalytic 
activity, including fonns that contain fte catalytic domain of MMP-13, as well as 

10 the catalytic domain of MMP-13 alone, and truncated forms of the catalytic 
domain of MMP-13 that retain at least some catalytic activity. 

It should be appreciated that it has been shown previously (Ye Qi-Zhuang, 
et al., 1996, supra) that inhibitor activity against a catalytic domain of an MMP is 
predictive of the inhibitor activity against the respective full-length enzyme. 

\ 5 The compounds to be used in the present invention can exist in unsolvated 

forms as well as solvated forms, including hydrated forms. In general, the solvated 
forms, including hydrated forms, are equivalent to unsolvated forms and are 
intended to be encompassed within the scope of the present invention. Some of the 
invention compoimds may have one or more chiral centers, and as such can exist 

20 as individual enantiomers and mixtures. This invention contemplates all racemic 
mixtures, pure enantiomers, as well as geometric and positional isomers. 

The compounds of Formulas I to VIII are capable of further forming both 
pharmaceutically acceptable formulations comprising salts, including but not 
limited to acid addition and/or base salts, solvents, and N-oxides of a compound 

25 of Formulas I to VIIL This invention also provides pharmaceutical formulations 
comprising a compound of Formulas I to VIII together with a pharmaceutically 
acceptable carrier, diluent, or excipient therefor. All of these forms can be used in 
the method of the present invention. 

Pharmaceutically acceptable acid addition salts of the compounds of 

30 Formulas I to VIII include nontoxic salts derived form inorganic acids such as 
hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydriodic, phosphorus^ 
and the like, as well as the salts derived from organic acids, such as aliphatic 
mono- and dicarboxylic acids, phenyl-substituted aUcanoic acids, hydroxy 



wo 02/064599 



PCT/1B02/00313 



-53- 

alkanoic acids, alkanedioic acids, aromatic adds, aliphatic and aromatic sulfonic 
acids, etc. Such salts thus include sulfate, pyrosulfate, bisulfete, sulfite, bisulfite, 
nitraie, phosphate, monohydrogenphosphate, dihydrogei?ihosphate, 
met^hosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate, 

5 capiylate, isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate, 
maleate, mandelate, benzoate, chloroben2Xiate, methylbenzoate, dinitrobenzoate, 
phthalate, benzenesulfonaie, toluenesulfonate, phenylacetate, citrate, lactate, 
maleate, tartrate, methanesulfonate, and the like. Also contemplated are the salts 
of amino acids such as arginate, gluconate, galacturonate. and flie like; see, for 

1 0 example, Berge et al., "Pharmaceutical Salts," J. of Pharmaceutical Science, 
1977:66:1-19. 

The acid addition salts of the basic compounds are prepared by contacting 
the free base form with a sufiBcient amount of the desired acid to produce the salt 
in the conventional manner. The free base form may be regenerated by contacting 

1 5 the salt form with a base and isolating the free base in the conventional manner. 
The free base forms differ from their respective salt forms somewhat in certam 
physical properties such as solubility in polar solvents, but otherwise the salts are 
equivalent to their respective free base for purposes of the present invention. 

Pharmaceutically acceptable base addition salts are formed with metals or 

20 amines, such as alkali and alkaline earth metal hydroxides, or of organic amines. 
Examples of metals used as cations are sodium, potassium, magnesium, calcium, 
and the like. Examples of suitable amines are NJ4'-dibenzylethylenediamine, 
chloroprocaine, choline, diethanolamine, ethylenediamine, N-methylglucamine, 
and procaine; see, for example, Berge et al., supra. 

25 The base addition salts of acidic con^imds are prepared by contacting Ae 

free acid form with a sufficient amount of the desired base to produce salt in 
the conventional manner. The free acid form may be regenerated by contacting Ae 
salt form with an acid and isolating the free add in a conventional manner. The 
free acid forms differ from their respective salt forms somewhat m certain 

30 physical properties such as solubility in polar solvents, but otherwise the sahs are 
equivalent to their respective free acid for purposes of the present invention. 
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The compounds of the present invention can be foimuiated awi 
administered in a wide variety of oral and parenteral dosage forms, including 
transdennal and rectal administration. All that is requ^ 
be administered to a mammal suffering ftcmi a disease in an effective amount, 

5 which is that amount required to cause an improvement in the disease and/or the 
symptoms associated with such disease, h will be recognized to those skilled in 
the art that the foUowing dosage forms may comprise as die active component, a 
compound of Formula I or a correspondmg pharmaceuticaUy acceptable salt or 
solvate of a compound of Formula I. 

10 A compound of Formula I, or a pharmaceutically acceptable salt thereof, 

may be prepared by one of ordinary skill in the art of organic chemistiy by 
procedures foimd in the chemical literature such as, for example. Reagents for 
Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, Inc., New York, 
2000: Comprehensive Organic Transformations, by Richard C. Larock, VCH 

1 5 Publishers, Inc., New York, 1989; the series Compendium of Organic Synthetic 

Methods (1989) by Wiley-hiterscience; the te^a Advanced Organic Chemistry, 5* 
edition, by Jerry March, Wiley-Interscience, New York (2001); or Ae Handbook 
of Heterocyclic Chemistry^ by Alan R. Katritzk>% Pergamon Press Ud., London, 
(1985), to name a few. Alternatively, a skilled artisan may find methods useful for 

20 preparing the invention compounds in the chemical literature by searchii^ widely 
available databases such as. for example, those available from the C/i^^ 
Abstracts Service, Columbus. Ohio, or MDL Information Systems GmbH 
(fonnerly Beilstein Information Systems GmbH), Frankfurt, Germany. 

Preparations of the compounds of the present invention may use starting 

25 materials, reagents, solvents, and catalysts that may be purchased fiom 

commercial sources or they may be readily prepared by adapting procedures in ttie 
references or resources cited above. Commercial sources of startmg materials, 
reagents, solvents, and catalysts useful in preparing invention compounds include, 
for example, TTte Aldrich Chemical Company, and other subsidiaries of Sigma- 

30 Aldrich Corporation, St Louis, Missouri, BACHEM, BACHEM A.G^ 
Switzerland, or Lancaster Synthesis Ltd, United Kingdom. 
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Reagems for Organic Synthesis, by Fieser and Fieser. John Wfley & Sons, 
Inc., New York, 2000; Comprehensive Organic Transformations, by Richard C. 
Larock, VCH Publishers, toe. New York, 1989; the series Compendium of 
Organic Synthetic Methods (1989) by Wiley-lntersdence; ibsiext Advanced 
5 Organic Chemistry, 5* edition, by Jeny March, Wiley-hiterscience. New York 
(200i); and the Handbook of Heterocyclic Chemistry, by Alan R. Katritzky, 
Pergamon Press Ltd.. London, (1985) are hereby incorporated by reference. 

The invention compounds are prepared by methods weU-known to those 
skilled in the art of organic chemistry. The compounds of Formula 1 are prepared 
10 utilizing commercially available starting materials, or reactants that are readily 
prepared by standard organic synthetic techniques. A typical synthesis of the 
invention compounds of Formula I is shown m Scheme 1 below. The first step in 
Scheme 1 comprises reacting a substituted (R*) urea or thiourea (1) with a 
substituted or unsubstituted (R1) malonic acid or ester (2) in the presence of acetic 
anhydride (with malonic acids) or alkali alkoxide (with malonic esters), 
respectively, to give a pyrimidinetrione (3). Reaction of the pyrimidinetrione (3) 
with phosphorus oxychloride at reflux for 1 to 2 hours gives die 
chloropyrimidinedione (4). Reaction of the chloropyrimidinedione (4) with excess 
sodium hydrosulfide in dimethylformamide at 40°C to 45''C. followed by reaction 
20 with bromoacetaldehyde dimethylacetal at 40°C to 50°C gives a thio substituted 
pyrimidinedione (5). Cyclization of the thio substituted pyrimidinedione (5) in the 
presence of catalytic para-ioluenesulfonic acid in refluxing xylenes with 
azeotropic removal of methanol gives a thiazolopyrimidine of Formula 1 (6) 
(where R^ and r3 both are H). Esters of structure (7) (Formula I where r2 is 
25 (CH2)in C02R^) are prepared by dqjrotonation of (6) with 

lithiumhexamethyldisilazane at -70»C to -80°C and reaction whh chlorofonnates. 
Amides or thioamides 

O s 

g I 

30 (Formula I where r2 is (CH2)m CNR5r6 or (CH2)m CNR5r6) are obtained by 
reaction of the lithiothiazolopyrimidines with isocyanates and isothiocyanates. 
respectively. 
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Scheme 1 

(I) m P> 



|poa3 



Y<,^^.S,._J_ ^ NaSH _ _ 

J, J,u 3 bromoacetaldehyde N^^NH 

(5) W 

xylenes 
refiax 
.CH3OH 

^ IP 

1^^'^^ — bcnsylchlorofonnate j^^^lT ^V^^ 

R- ^' ^ \gj 

(6) <7) 




Invention compounds of Formula L wherein X is O or NH, can be 
prepared according to essentially the same methodology described above for those 
compounds wherein X is S. The general process is illustrated in Scheme la. Tlie 
chloropyrimidinedione (4) is reacted with a 2-hydroxyacetaldehyde 
dimethylacetal (for invention compounds where X is O), or with a 2- 
aminoacetaldehyde dimethylacetal (for invention compounds v/hm X is NH). 
These reactions are carried out in an organic solvent such as dimethylformamide, 
and in the presence of a base such as sodium hydride or triethylanune to give the 
corresponding ether acetal (X = O) or amine acetal (X = NH), (Compound 5a). 
The ether acetals and amine acetals readily undergo cyclization by reaction witti 
para-ioluenesulfonic acid in refluxing xylenes (with azeotropic removal of 
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meflianol) to give the corresponding oxazolopytimidine of Formula I (X « 0, 
Compound 6a) or the imidazopyriinidine (where X = NH in Compound 6a). 

These conqjounds can then be derivatized at the 2 and 3 positions as 
described above in Scheme 1, for emaple as illustrated in Scheme lb. A cyclized 
compound (6a) wherein X = O can be reacted with benzylchloroformate in the 
presence of a base to cause acylation at the 2 position. The 1 -amino group can be 
further derivatized, for instance alkylated or acylated, by standard methods, to 
give invention compounds such as 6c. 

Scheme la 




Y 
(4) 



HXCH, CH 



^OCHj 



CH, 



DMF/base 
X = OorNH 




Y 
(5a) 



CHj-CH 



^OCHj 
\)CH3 



as in 
Scheme 1 



PTSA/xylenes 
-CH3OH 



,1 



10 



(6a) 



wo 02/064599 



PCT/IB02/00313 



.58- 
Sdieme lb 




alkyl-L 
base 




An alternative method for making invention compounds of Formula I is 
illustrated in Scheme 2. 6-Chloropyrimidine-2,4-dione (1) is reacted witti sodium 

5 hydrogen sulfide and bromoacetaldehyde dimethyl acetal, and then treated with 
HtiimethylsilyOiodide (TMSI), to afford a key intermediate, namely S,7-dioxo- 
6,7-dihydro-5H-thia2olo[3^-c]pyrimidine (2). This unsubstituted 
thiazolopyrimidine readily reacts with alkylating agents such as aUcylhalides, 
arylalkyl halides, and heteroarylalkyl halides, (where L is a good leaving group 

10 such as halo) generally in the presence of a base such as triethylamine or cesiimi 
carbonate, to effect alkylation at the 6-position to give 6-alkyl, 6-arylalkylt and 
6-heteroarylalkyI (R^) thiazolopyrimidines of Formula I (3, wherein R^, and 
r3 are hydrogen). Hiese compounds are especially useful as intennedia t es to 
2-substituted thiazolopyrimidines (where R^ in Formula I is other tfian hydn^gen). 

15 For example, the compounds (3) are readily converted to inveoticm esters and 
amides by die general mediod described above in Scheme 1. 
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Sdieiiie2 



r\ DNaSH "V^^^\ 



3)TMSI 



(2) 
base 

Ar-CHjL 
Het-CHjL 



(HetAr) At 

(3) 



A method of preparing an inteiroediate that may be used to prepare a 
variety of compounds of Fomula I is shown below in Scheme 3. 
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In Scheme 3, a compound of formula (1) is allowed to react with NaSH to 
give an imermediate thiol derivative, which is allowed to react with 2- 
5 bromoacetaldehyde dimethyl acetal, followed by acid-catalyzed ring closure of the 
resulting thioether, to give a compound of fonnula (2). Deprotonation of the 
conqx)und of formula (2) with lithium hexamethyldisilazane (TJHMDS^, and 
quenching of the resulting anion with methylchloroformate gives a conqiound of 
formula (4). 

10 Alternately in Scheme 3, the intermediate thiol derivative described above 

may be allowed to react with methyl bromoacetate, and the resulting tidoetfaer 
allowed to condense and cyclize with dimethylformamide dimethjdacetal to give a 
compound of fomiula (4). 

Still alternatively in Scheme 3, the compound of formula (1) may be 

IS allowed to react with methyl thioglycolate to give the same intennediate as that 
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obtained by reaction of the thiol derivative described above with methyl 
bromoacetate. This intermediate so formed may again be allowed to react with 
dimethylformamide as described above to give a conqiound of formula (4). 

The compound of formula (4) is a compound of Formula I wherein r2 is 
CO2CH3, R4 is benzyl. is methyl, and r3 is R The compound of formula (4) 
may be converted by conventional means well known to an artisan of ordinary 
skill in organic chemistry to compounds of Formula I independently containing 
esters, amides, or alkynes, to name a few, at r2 aryhnethyl, substituted 
arylmethyl, heteroarylmediyl, or substituted heteroaryhnelhyl, to name a few, at 
r4, and CHO or CH2OH at r1 . For example, the compound of formula (4) may 
be converted to a compound of Formula I wherein r2 is an amide as shown below 
in Method 2 of Scheme 4. 



Scheme 4 
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In Method 2 of Scheme 4, the compound of fonnula (4) is saponified with 
Uthium hydroxide in water, and the lesultmg caiboxyUc acid derivative is aUowed 
to couple with an amine of formula RNH2, wherein R may be defined as r5 or r2 
(provided r2 is not halo), to give an amide of formula (8). The coupling naay be 
accomplished a number of different ways. Two such ways are using a coupling 
agent such as i-(3-dimethylammopn)pyl>3-ethylcarbodiimide hydrochloride 
("EDAO and 1-hydroxybenzotriazole hydrate ("HOBTO together with the two 
reactants. or by first allowing the intermediate carboxyBc acid derivative reactant 
to react with oxalyl chloride in die presence of a catalytic amount of NJ^- 
dimethylformamide ("DMF'), followed by reaction of the resulting acid chloride 
with RNH2 *n *® presence of pyridine. 

Alternatively, in Scheme 4, compounds of Fonnula I wherein r2 is an 
amide, ester, or alcohol may be prepared as shown by Mediod 1. In Mediod 1 of 
Scheme 4. a compound of fonnula (5) may be deprotonated with LiHMDS, and 
the resulting intermediate anion reacted widi an elecorophile such as an isocyanate 
(RNCO), an aldehyde (RCHO), or a chloroformate (ROC(O)Cl), wheran R is as 
defined above, to give an amide, alcohol, or ester, respectively of formula (6). 

Alternatively the compound of formula (4) prepared according to die 
procedure illustrated in Scheme 3 may be converted to a compound of Fonnula I 
wherein r2 is an amide and is arylmethyl, substituted aryhnedi)1, 
heteroarylmediyl. substimted heteroarylmetiiyl. and further, alkenyhnediyl, 
substimted alkenylmethyl, alkynyl metfiyl. or substituted alkynylmethyl, as 
illustrated below in Scheme 5. 
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SchemeS 



(12) 
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(10) 
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or 

RNH2/HOBt/EDC 



O 



fNHR 



(11) 



In Scheme 5, Method 1, the compound of formula (4) may be 
debenzylated and demethylated by reacting it with aluminum chloride to give a 
compound of formula (9). The compound of formula (9) can be allowed to react 
with an amine of formula RNH2^ wherein R is as defined above, following the 
10 EDAC procedure described above to give a compound of fonnuia (10). The 

compound of formula (10) may be allowed to react with a compound of formula 
R4acH2L, wherein L is a leaving group such as chloro* bromo, iodo, acetoxy, 
trifluoromethyl sulfonyl, or trifluoroacetyl, and R^K^2 ^ ^ subset of the set of 
groups defined above forR^ wherein the carbon atom in R^ bonded to the 
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pyrimidine ring nitrogen atom N-6 is a Cai2 group, in the presence of a base such 
as cesium carbonate to give a compound of formula (11). 

Alternatively in Scheme 5, Method 2, the order of functionalization of tiie 
pyrimidine ring substituent groups and may be reversed ficom that 

5 described above for Method 1 in Scheme 5. 

In Scheme 5, Method 2, a compoimd of formula (12) may be allowed to 
react with the compound of formula R*acH2L, wherein R^^ and LX are as 
defined above, first to give an intermediate containing the group R^KS2 for R*, 
followed by conversion to an amide at r2 according to the procedure described 

10 for Scheme 4, Method 1, when Z is H or conversion to an amide at r2 according 
to Ae procedure described above for Method 1 of Scheme 5 (for the conv^on of 
a compound of formula (9) to a compbund of formula (10)), when Z is COOH. 

During the synthesis of some of the invention compounds, it may be 
desirable to protect reactive functional groups such as hydroxy, amino, and 

IS carboxylic groups, so as to avoid unwanted side reactions. The use of protecting 
groups in synthetic organic chemistry is well-established and is fully d^cribed by 
Greene and Wuts in "Protecting Groups in Organic Synthesis'* (John WUqr & Son 
Press, 3rd ed). Examples of common amino protecting groups include acyl groups 
such as formyl and acetyl, and arylalkyl groups such as benzyl. Typical hydroxy 

20 protecting groups include ether fdfming groups such as methyl and ethyl, and acyl 
groups such as acetyl and xen-butoxycarbonyl (tBOC). Carboxylic acids generally 
are protected as esters, for example 2^,2-trichlorDethyl, /m-butyl, or benzyl. 
These protecting groups are readily cleaved by standard methods where desired. 
Sulfoxides and sulfones of Formula I, wherein X is SO or SO2, may be 

25 prepared by oxidation of the corresponding sulfides with one or two equivalents of 
an oxidizing agent such as peracetic acid or meta-chloroperbenzoic acid 

The following detailed examples further illustrate the synthesis of typical 
invention compounds of Formula 1. The examples are representative only and are 
not to be construed as limiting the invention in any respect All references dted 

30 ha&n are incorporated by reference. 



wo 02/064599 



PCT/1B02/00313 



-65- 

EXAMPLEl 

6.Benzyl-S,7-dioxo-6J-dihydnH5H-tliia2olo^ 
acid benzyl ester 

l-Benzyl-pyriiiudiiie-2,4,6-trione 

5 Step A: Freshly cut sodium metal (15.9 g, 690 mmol) was dissolved in 

100% ethanol, dietiiylmalonate (53 mL, 349 mmol), and benzylurca (5033 g, 
335 mmol) were added, and the mixture was healed to reflux. The heat was 
reduced just below reflux, and ethanol (100 mL) was added The reaction mixture 
was stirred 3 days at just below ethanol reflux and was then allowed to cool. 

10 Water (300 mL) and then 2N HCl (500 mL) were added, and the entire mixture 
was cooled to O'^C. The resulting solid was collected by filtration, washed with 
water, and air-dried. Two crops totaling 64.52 g (88%) were obtained. 
CalcdforCiiHioN203: 

C, 60.55; H, 4.62; N, 12.84. 

15 Found: C, 60.65; H, 4.61; N, 12.60. 

3-Benzyl-6-chloro-lH-pyrimidine-2,4-dione 

Step B; Phosphorus oxychloride (240 mL) was added in small portions 
over about 0.75 hour to a mixture of l-benzyl-pyrimidine-2,4,6-trione (47.48 g, 
217 mmol) and water (10 mL), Upon completing the addition, the reaction 

20 mixture was heated to reflux for 1 hour, then allowed to cool somewhat, then the 
phosphorus oxychloride was removed on the rotary evaporator, the resulting 
brown oil was added to ice, and the ice was allowed to slowly melt The resulting 
precipitate was collected by filtration, washed with water, slurried in hexanes, 
collected by filtration, taken up in tetrahydrofiiran, dried (magnesium sulfate) 

25 filtered, concentrated, and the resulting solid collected by filtration. The produa 
was obtained in 2 portions; total 38.61g (75.2%). 
Calcd for Ci 1H9CIN2O2: 

C, 55.83; H, 3.83; N, 11.84. 
Found: C. 55.76; H, 3.78; N, 1 1.62. 
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3-Ben2yl-6-(2,2-dimcthoxy-cthylsulto 

Step C: Ground sodium hydrosulfide hydrate (4.72g, 84 mmol) was added 
to 3-benzyl-6<hloro-lH-pyriimdine-2.4^one (4.72g, 20 mmol) in 
dimethylfonnamide (20 mL), and the mixture was wanned to 45''C for about 

5 0.25 hour, and then bromacetaldehyde dimethylacetal (1 1 mL, 93 nmiol) was 

added in portions over about 0.5 hour. The reaction mixture was stirred 3 days at 
45*'C and was tiien partitioned between ethyl acetate (400 naL) and sodium 
bicarbonate solution (200 mL). The layers were separated, and the organic layer 
washed with water (200 mL) and brine (100 mL) and dried over magnesium 

10 sulfate. The solution was filtered and concentrated and triturated with 

hexanes/ethyl acetate and the solid collected by filtration. The solid was dissolved 
in methylene chloride, concentrated and triturated (1:1, hexanes/ethyl acetate), 
filtered and the solid dissolved in methylene chloride, concentrated and triturated 
(1:1, hexanes/ethyl acetate), filtered again to give 1.128 g of product An 

15 additional 1 .76 g was obtained by chromatography of the mother liquors on silica 
gel using hexanes/ethyl acetate as eluant. Total yield 44.8%. 
Calcd for C15H18N2O4S: 

C, 55.89; H, 5.63; N, 8.69. 
Found: C, 55.79; H. 5.32; N, 8.63. 

20 6*Ben^l-thiazolo[3»2-c]pyriinidine-5,7-dione 

Step D: To a solution of 3-benzyl-6-(2,2-dimethyloxy-ethylsulfanyl)- 
lH-pyriimdine-2,4-dione (1.34 g, 3.83 nunol) in xylene was added 100 mg of 
para-toluenesulfonic acid. The resulting solution was refluxed for 5 hours while 
removing methanol using a Dean-Staric trap. The reaction was then cooled to 
25 room temperature and purified using flash chromatography to give the desired 

product as a white solid (1.01 g, 100%). Rf = 0.26 (1:1 hexane/EtOAc); 1h NMR 
iCDds) 5 7.20-7.55 (m, 5H), 6.47 (d, IH, d = 4.6 Hz), 6.00 (s, IH), 5.18 (s, 2H); 

MS (ACPD, m/z 259.1 (M++1). 
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6-Beiizyl-5,7-dioxo-6,7-dihydro.5H-tliiazoloI3^1pyri^ 
add benzylester 

Step E: To a solution of dusopropylamine in THF (5 mL) at 0°C was 
added n-BuLi (1.6 M, 0.15 mL. 0.24 nunol). and the resulting solution was stincd 
5 at O-C for 10 minutes and cooled to -78°C. A solution of 6-benzyl- 

fK'y mo n 9 mmon in THF ^5 mL"! was 

added, and die resulting solution was stirred at -78° C for 30 minutes. Neat 
benzylchlorofonnate (0.041 g, 0.24 mmol) was added dropwise, and the reaction 
was quenched by addition of NH^Q after 30 minutes at -78° C. After extraction 

10 with EtOAc, the oiganic layers were combined and washed wiA brine, dried, 
filtered andconcoitrated in vacuo. Hie residue was purified using fladi 
chiomatogt^y to give the desired product as a yellowish solid (became \*ite 
after trituration with 1:1 hexane^EtOAc, 0.014 g, 18%). 
Rf = 0.54 (1:1 hexane/EtOAc); Ifl NMR (CDCI3) 5 7.84 (s, IH), 6.92-7.18 (m. 

15 lOH). 5.64 (s, IH), 5.00 (S. 2H). 4.82 (s. 2H); MS (ACPI), m/z 392.0 (M++1). 

EXAMPLE 2 

<»-Beiizyl-8-metbyl-5,7.dioxo-6,7-dihydro-5H-thiazoIoI3>c]pyrimidine^ 
2-carboxylic add benzyl ester 

l-BenzyI-5.methyl-pyriinidine-2,4,<»-trione 

20 Step A: Sodium metal (7.68 g, 334 nrniol) was dissolved in 100% etiianol 

(500 mL), benzylurea (25.12 g, 168 nraiol) and diethylmethyl malonate (29 niL, 
169 mmol) were added, and the mixture was heated at just below ethanol reflux 
overnight. The reaction mixture was concentrated to remove ethanol, wa^ 
(200 mL), and 1 N hydrochloric acid (350 mL) were added and an oil sqjarated. 

25 Hie oil would not crystallize and could not be purified by chromatography. The 
oil was treated with ethanol/sodium ethoxide, (400 mU7.4 g, 322 mmol) 
ovemi^t at just below etiianol reflux and was worked up as before to give an oil 
that would not crystallize. This material was used directiy in the next step. 



3-Ben^l-6-diloro-5-methyI-lHopyriiiudiiie-2i4-dione 
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Step B: The crude pyrimidinedione from above was taken up in 
tetrahydrofuran (about 10 mL). water (5 inL) was added, concentrated to remove 
tetrahydrofuian, and phosphorous oxychloride (1 10 mL) was added in portions 
over about 45 minutes. Then the mixture was heated at reflux for 2 hours, stiired 

5 at room temperature overnight, then the phosphorous oxychloride was removed on 
the fotax-y evaporatory. Crashed ice (about 300 g) was added, and the mixture was 
allowed to slowly warm to room temperature and the resulting dark oil soHdified 
on standing. The solid was collected by filtration, washed with water, taken up in 
tetrahydrofuran, dried over magnesium sulfate, filtered and concentrated to a 

10 brown solid. The solid was trimrated witii hexanes/ethyl acetate, 1:1. v/v. 

collected by filtration, and washed with hexanes. The product was obudned in 
4 portions; total 14 g.(33.2% for the 2 steps). 

3-Benzyl-6-(2,2-dimethoxy-ethylsulfanyl)-5-methyl-H-pyrimidine-2,4-dioiie 
Step C: The pn)cedure for Example 1, Step C. was used starting with 
15 3.benzyl-6-chloro.5-methyl-lH-pytimidine-2,4-dione (5.0 g, 20 nunol) from 

Step B, sodium hydrosulfide hydrate (5.06 g. 90.4 mmol), and bromoaceialdehyde 
dimethylacetal (13 mL, 1 10 mmol) to give 3-benzyl-6-(2,2-dimethoxy- 
ethylsuIfanyl)-5-methyl-H-pyrimidine-2.4-dione in two portions; total 2S1 g. 

(38%). 

20 CalcdforCi6H2oN204S: 

C, 57.13; H, 5.49; N, 8.33. 
Found: C. 57.30; H. 5.50; N, 8.78. 

6*Beiizyl^-iiieth3rl-thiazolo[3^]pyrimidiiie-5,7-dione 

Step D: The thioether acetal. 3-benzyl-6-(2.2-dimethoxy-ethylsuIfanyl> 
25 5.meUiyl-H-pyrimidine-2,4-dione. (0.95 g. 2.8 mmol), was treated acconiing to 
the procedure for Example 1. Step D to give the product, 6-benzyl-8-m^yl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (0.622 g) as a li^t tan solid (80.8%). 
CalcdforCi4Hi2N202S: 

C. 61.75; H. 4.44; N, 10.29. 
30 Found: C. 61.63; H, 4.51; N. 10.19. 
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6-Benzyl-8-methyl-5,7-dioxo^7^llhydro-5H-tliia2olo[3^ 

2-carboxyIic add benzyl ester 

Step E: 6-BenzyI-8-inethyl-thiazolo[3^-cJpyiiinidine-5,7-dione (0.262 g, 

0.96 mmol) from Step D was taken up in tetrahydrofuran (25 mL), and Uthium 

5 hexamethyldisilazane (1.3 mL, 1 M in tetrahydrofuran, 13 mmol) was added at - 

78°C, and the reaction was allowed to proceed for 3 minutes, then benzyl 

chloroformate (0.5 mL, 3.5 mmol) was added, and the reaction was stiired for 

10 minutes at -78°C, ammonium chloride solution (4 mL) was added, and the 

reaction mixture was allowed to warm until the ice in the flask melted. The 

10 reaction mixtare was partitioned between ethyl acetate (200 mL) and brine 

(100 mL) . Hie layers were separated, the organic layer was dried over 

magnesium sulfate, fUteied, and concentrated. The residue was chromatographed 

on siUca gel using hexanes/ethyl acetate. 6:4, v/v as eluant to give the product in 

2 portions, 0.158 g (40.5%) 

15 Calcd for C22H18N2O4S: 

C, 64.92; H. 4.31; N, 6.63. 

Found: C, 65.01; H, 4.46; N, 6.89. 

EXAMPLE 3 

6-Benzyl-5,7MBoxo-6,7-dlhydro-5H-tliiazolo[3,2.clpyriinidtae-2Ka^ 
20 add pyridin^ylmethyl ester hydrochloride - - - - 

6-Beiizyl-5,7-dioxo^7^lihydro-SH-tliiazolo[3^]pyrinDddfae-2Hai^ 

add methyl ester 

Step A: The product from Exaiiq>le 1, Step D (0.518 g, 2.0 mmol), was 

reacted according to tiie procedure of Exanqile 2, Sxep E, using methyl 
25 cMorofonnate (3.0 mL, 39 mmol) in the place of benzyl chloroformate to give the 

product, 6-benzyI-5,7-dioxo-6,7-dihydro-5H-thiazolo{3,2-c]pyriiiiidine- 

2-carboxyUc add methyl ester ( 0.084 g). An additional 0.26 g of impure product 

was also obtained (Total yield 54.2%). 1 

Calcd for C15H12N2O4S: 
30 C, 56.95; H, 3.82; N, 8.86. 

Fbun± C, 56.87; H, 3.75; N, 8.61. 



wo 02/064599 



PCT/IB02/003I3 



-70- 

6-Beii2yl-5J-dioxo-6J-dihydrc>-5H-thiazolo[3^<]pyriinidine- 
2-caiboxyUc acid methyl ester may also be obtained acconiing to the fdlowing 
pn)cedm«. 

Step A-l:The product from Example 1. Step B. namely 3-benzy|.6<hloio. 

5 iH-pymiiidine-2,4-dione. (23.7 g, 100 mmol), methyl thioglycolate (11 mL. 

130 mmol), and dimethylformamide (100 mL) was heated at 55«C for 1 hour, then 
triethylamine (15 mU 108 mmol) was added and the mixture heated at 70»C for 
2 hours then stirred 3 days at room temperawre. More methyl thioglycolate 
(4.3 mL. 50 mmol) and triethylamine (4.5 mL, 32 mmol) were added, and the 

10 mixture was heated at 70"C for 1 hour. The volatiles were removed on the rotary 
evaporator at 80°C. Ibe residue was partitioned between ethyl acetate (400 mL) 
and water (400 mL), and the layers were sepanited. The organic layer was washed 
with 10% citric acid solution (100 mL), and brine (100, mL), dried over 
magnesium sulfate, and filtered and concentrated. The aqueous washes were back- 

15 extracted with ethyl acetate (400 mL), the organic layer washed with brine 

(100 mL). dried, and the organics combined and concentrated to a yeUow soUd. 
Trituration with hexanes/ethyl acetate and collection by filtration gave 
3-(l-benzyl-2,6-dioxo.l ,2.3,6-tetrahydro-pyrimidm-4-ylsulfanyl)-acetic add 

methyl ester. 18.6 g. (61%); MS (APa+). m/z (%): 307(100). 275(40). 
20 Step A-2: To a solution of 3-(l-benzyl-2,6-dioxo-l A3,6-tetrahydro- 

pyrimidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 mmol) and 
tetrahydrofuian (250 mL) at 50°C was added dropwise dimethylformamide 
dimethylacetal (6 mL, 45 mmol), and the mixture was stirred at 50'»C for 0.5 hour 
and then was heated on the rotary evaporator (no vacuum) at 70*'C until all the 

25 solvent boiled off. Tetrahydrofuian (200 mL) was added, and the mixture stirred 
overnight at room temperature. Dioxane (50 mL) was added and then die reaction 
mixture concentrated to a viscous oU. The oil was filtered through silica gel 
(70-230 mesh) using hexanes/ethyl acetate, 1:1. v/v to give the product. 6-benzyk 
5.7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrimidine-2-cari)OxyIic acid methyl 

30 ester, 2.94 g (46%). MS (APa+), m/z (%): 317(100). 259(10). 



wo 02/064599 



PCT/IB02/00313 



-71- 

6-Benzyl.5,7-dioxo.6,7Mlihydro.5H.thia2oloI3^]pyrim^ 
add 

Step B: The product from Example 3, Step A, namely 6-beiizyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3^-c]pyrimidiiie-2-caiboxyUc add mettiyl ester, 

5 (0:226 g, 0.71 mmol) was taken up in medianol (5 mL), and tetyrahydrofuran 
/« % r,r,A 1 \A cnHinm Jivdrnxide solution (O.i mL. 0.8 mmol) was added at 
room temperature, and the solution turned orange. Water was added untU the 
volume reached about 25 mL, and no cloudiness occurred. The reaction mixture 
was allowed to stand about 10 minutes and was then poured into a separatory 

10 funnel containing ethyl acetate (200 mL), brine (100 mL), and 1 N HCl solution 
(3 mL). The layers were separated, dried over magnesium sulfate and 
concentrated to a yellow soUd. The solid was triturated with hexanes/ethyl acetate 
and the insoluble portion collected by filtration (0.093 g) (44%). This was used 
directly in the next step. 

15 6.Ben2yl-S,7^oxo-6,7-dihydi^5H-thiazolo[3^^:]pyii^ 
add pyridin-4*yhiiettiyl ester hydrochloride 

Step C: The product from Example 3, Step B, namely 6-ben2yl-5,7-dioxo- 
6.7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid (0.084 g, 
0.28 mmol), 4-pyridinemethanol (0.082 g, 0.75 nrnnol), 4-dimethylaniinopyridme 

20 (0.014 g, 0.11 mmol), and dichloromethane (5 mL) were stirred at room 

temperature and dicyclohexylcaibodiimide (0.059 g, 0.29 mmol) was added all at 
once, and the reaction mixture was cooled to ff'C. The reaction mixture was 
allowed to slowly warm to room temperature and was stirred ovemi^t The 
reaction mixture was concentrated to dryness, chromatographed on silica gel using 

25 ethyl acetate as eluant, the product-containing fractions combined and 

concentrated, and triturated. EHcyclohexylurea was present The solid was taken 
up in tetrahydrofuran (about 3 mL), and HCl gas in ether (1 M, 1 mL, 1 mmol) 
was added and a precipitate formed. The mixture was concentrated to dryness, 
tetrahydrofuran (about 7 mL) was added and the insoluble portion collected by 

30 filtration and washed with tetrahydrofuran and air dried The product, 6-benzyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carijoxylic aridpyridSn- 
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4-ylmethyl ester hydrochloride was obtamed as a li^t yellow solid ^.0396 g), 

(33%). 

Calcd for C20H15N3O4S HQ: 

C, 55.88; H, 3.75; N, 9.77. 
5 Fbund: C, 55.49; H. 3.92; N. 9.60. 

EXAMPLE4 

6-Beii2yl-5,7HUoxo-6,7Miihydi«.5H-thiazolo[3^clpyTiiiiidine.2<arto 

add benzylamide 

To a solution of the product from Example 1, Step D, namely 6-benzyl- 
10 thiazolo[3^-c]pyriimdine-5,7-dione, (550 mg, 2.13 mmol) in THF (5 mL) was 
added LiN(TMS)2 (3.0 mL, 1.0 M, 3.0 mmol), and the resulting solution was 
stirred at -78'»C for 30 minutes. Neat benzylisocyanate (0.34 mL, 2.77 mmol) was 
added dropwise, and the reaction was stirred at -78''C for 30 minutes and 
quenched by addition of NH4CI solution. Aha extraction witii EtOAc, tiie 
15 organic layers were combined and wa^ed with brine, dried, filtraed and 

concentrated in vacuo. The residue was purified using flash chromatography to 
give the desired product as a yellowish solid (became white after trituration with 
1:1 hexane/EtOAc, 0.123 g. 15%). Rf = 0.35 (1:1 hexane/EtOAc); NMR 
(dg-THF) 5 8.16 (s. IH). 7.99 (S. IH). 7.06-7.32 (m, lOH), 5.88 (S, IH), 4.96 (S. 

20 2H). 4.38 (d. 2H, J = 5.6 Hz); MS (ACPI), m/z 392.4 (M++1). 
Calcd for C21H17N3O3S 1 : 

C, 64.44; H, 4.38; N, 10.73. 
Foun± C, 63.95; H, 4.46; N, 10.72. 

EXAMPLE 5 

25 6.Benzyl-2-(l-hydroxy-3-phenyl-propyl>thiazolo[3^]pyrinridine-S,7-dlone 

To a solution of the product from Example 1, Step D, namely 6-benzyl- 
thiazoloI3,2-c]pyrimidjne-5,7-dione (720 mg, 2.79 mmol) in THF (5 mL) was 
added lithiumhexamediyldisilazane (3.91 mL. 1.0 M, 3.91 mmol), and tiie 
resulting solution was stirred at -78''C for 30 minutes. Neat hydrocinnamalddjyde 
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(0.5 mL, 2.77 mmol) was added diopwise, and the reaction was stiired at -78®C 
for 30 minutes and quenched by addition of NH4CI solution. After extraction with 
EtOAc, the organic layers were combined and washed witii brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatograpy to 
5 give the desired product as a yellowish oil (450 mg, 45%). Rf = 0.60 

(1:1 hexane/EtOAc); ^HNMR (dg-THF) -7,47 (d, IIH), 5.92 (S. IH), 5.14 (S. 
2H), 4.64 (t, IH), 2.70 (m, 2H), 2.01 (m, 2H); MS (ACPD. m/z 393.0 (M++1). 

EXAMPLE6 

6.Benzyl-5J-dioxo-6,7-dmydro-5H-thia2olo[3^]pyri^ 
10 acid biphenyl-4-ylamide 

To a solution of the product from Example 1, Step D, namely 6-benzyl- 
thiazolo[3,2-clpyrimidine-5,7-dione (380 mg, 1.47 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (2.2 mL, 1.0 M, 2.2 nomol), and the resulting 
solution was stirred at -78°C for 30 minutes. Neat 4-biphenylisocyanate (507 mg, 
15 2.06 mmol) was added dropwise, and the reaction was stirred at •78°C for 

30 minutes and quenched by addition of NH4CI solution. After extraction with 
EtOAc, the organic layers were combined and washed with brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatography 
to give the desired product as a white solid, 0.400 g (60%). Rf = 0-80 

20 (1:1 hexane/EtOAc); 1h NMR (DMSO) 8 10,61 (s, IH), 8.90 (S, IH). 

7.21-7.90 (m, lOH), 6.26 (S, IH), 5.13 (S, 2H); MS (ACPI+), m/z 454.2 (M++1). 

EXAMPLE? 

6-Benzyl-2-(hydroxy-phenyl-raethyl>thiazolo[3,2-c3pyrimidlne-5 

To a solution of the product ftom Example 1, Step D, namely 6-ben2yl- 
25 thiazolo[3,2-clpyrimidine-5,7-dione (490 mg, 1 .90 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (2.66 mL, 1.0 M, 2.66 nmiol), and the 
resulting solution was stirred at -78''C for 30 minutes. Ben^d^yde (039 mL, 
3.80 mmol) was added dropwise, and the reaction was stined at -78^C for 
30 minutes and quendied by addition of NH4CI solution. After extraction witfi 
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EtOAc, the orgamc layers were combined and washed wiA brine, dried, filtered 
and concentrated in vacua. The residue was purified using flash chromatograpy to 
give the desired product as a yellowish oil (200 mg, 29%), Rf = 0.31 
(1:1 hexane/EtOAc); 1h NMR (dg-THF) 8 747 (d. lOH), 5,92 (S, IH), 5.14 (S, 
5 2H); MS (ACPD.m/z 365.0 (M++1), 

EXAMPLES 

6*Beiizyl-2-(3-phrayl-propionyl)*thiazolo[3^c]pyriin^ 

To a solution of 6-benzyl-2-(l-hydroxy-3-phenyl-propyl)- 
thiazolo[3;2-c]pyriniidine-5,7-dione (230 nag, 039 mmol) in toluene was added 

10 activated Mn02 (10 equivalents). The reaction was refluxed for 30 minutes while 
removing water using a Dean-Stark trap. The reaction was then cooled to room 
temperature and purified using flash chromatography to give the desired product 
as a yellow solid (190 mg, 83%). Rf = 0.30 (2:1 hexane/EtOAc); IRNMR 
(CDCI3) • 8.24 (s, IH), 7.20-7.55 (m, lOH), 5.96 (s, IH), 5.13 (s, 2H), 2.98 (m, 

15 4H); MS (ACPI+), m/z 381.2 (M++1). 

EXAMPLE9 

6.Beiizyl-5J-dioxo-d,7HlihydnH5H-thiazolo[3^]py^ 
add (pyndin-4-y!mrthyl)-aniide hydros 

The product from Example 3, Step B, namely 6-benzyI-5,7-dioxo- 

20 6,7-dihydro-5H-thiazolo[3;2-c]pyrimidine-2-carboxylic arid, (0.280 g. 
0.93 mmol), 4-aminomethylpyridine (0.149 g, 138 nunol), 
l-hydroxybenzotriazole hydrate (0.130 g, 0.96 namol), dichloromethane (40 mL) 
and dimethylformamide (about 3 mL) were stirred at 0°C, and 
dicyclohexylcarbodiimide (0.204 g, 0.99 nrniol) was added all at once, and ttie 

25 reaction mixture was stined overnight at room tempoature. Hie reaction mixture 
was concentrated to dryness with minimal heating, partitioned betwem ediyl 
acetate (about 400 mL) and sodium bicarbonate solution. The layers were 
separated, and the organic layer was washed with brine, dried over magnesium 
sulfate, filtered, and concentrated. Hie residue was filtered through silica gel 

30 (70-230 mesh) using tetrahydrofuran as eluant The product-enriched fractions 
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weie taken up in tetrahydrofiiran and treated with excess hydrogen chloride gas in 
diethyl ether. The mixture was concentrated to dryness, and diethyl ether was 
added and the insoluble material coUected by filtration. The soHd was washed 
with tetrahydrofiiran and dried in vacuo to give the product. 0.055 g. 
5 Calcd for C20H16N4O3S1 HCl H2O: 
C, 54.50; H, 4.33; N. 12.46. 
Found: C, 54.66; ft 4.19; N, 12.08. 

EXAMPLE 10 

6-Benzyl-8-methyl-5J-dioxo^,7-dihydro-5H-thia2olo[3^c]py^ 
10 2>carboxyIic acid 3-fluoro-beiizylamide 

The product from Example 2, Step D, namely benzyl-8-methyl- 
thiazolo[3^-c]pyrimidine-5,7-dione, (0.276 g (crude), 1.01 nunol) was taken up in 
tetrahydrofiiran (40 mL) and the solution cooled to -70°C. A solution of 1 M 
lithiumhexamethyldisilazane in tetrahydrofiiran (1^ mL, 1.5 nunol) was added. 

15 The reaction mixture was stirred for 3 minutes at -69**C, and tiien neat 

3-fluon*enzyl isocyanate (0.3 mL, 2.3 nunol) was added all at once. The mixtme 
was stilted 12 minutes at -70'*C. The reaction was quenched with ammonium 
chloride solution and partitioned between ethyl acetate (200 mL) and sodium 
bicarbonate solution. The layers were separated, the organic layer washed witfi 

20 brine, dried (magnesium sulfate) and concentrated to an orange oil. The oil was 
chromatographed on silica gel (70-230 mesh) using 7:3, then 2:1, hexanes/ethyl 
acetate then ethyl acetate as eluant The product enriched fractions w«e 
concentrated and chromatographed again using 7:3, hexanes/ediyl acetate as 
eluant The product was obtained upon trituration with diethyl ether/hexanes, 

25 0.0085 g. iH-NMR (CDCI3) 5 7.95 (s, IH), 7.37 (d, 2H). 7.2-7.4 (m, 5H), 7.26 (d, 
IH), 7.01 0x1, IH). 6.47 (bt, IH), 5.14 (s, 2H). 4.54 (d. 2H), 1.98 (s, 3H). 
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EXAMPLE 11 
6-Beiizoyl*5,7*^oxo-6,7-dihydro-5H-tiiiazoio[3^] 
add benzylamide 

(2,6^1ioxo-l92396-tetrahydropy]1imdine-4-yt^ 
S dimethylacetal 

Step A: A suspension of 6-chlon>-lH-pynmidine-2,4-dione (10.0 g, 
68.3 mmol) was suspended in dimethylfonnamide (80 noL) at 40®C. The heat 
source was lemoved, and ground sodium hydiogen sulfide (17.3 g, 308 mmol) 
was added in portions. The temperature was maintained at 40^*0 for 30 minutes, 

10 then bromoacetaldehyde dimethylacetal (36 mL, 308 mmol) was added. The 

suspension was stirred and heated at 40®C for 18 hours. At the end of the reaction 
time, the dimethylfonnamide was removed by vacuum distillation. The residue 
was triturated with ethyl acetate (100 mL) for 1 hour. The resulting solid was 
isolated by filtration. The solid was triturated with water (100 mL), filtered, and 

15 rinsed with water. The solid was dried in a vacuum at SO'^C for 18 hours to give 
5.90 g (37%) of (2,6^oxo-l,23,6.tetrahydn>pyrimidine-4-yl-sulfanyl)- 
acetaldehyde dimethyl acetal. IR- NMR (DMSO-rf^) 5 11.22 (s, IH), 10.92 (s, 

IH), 5.43 (s, IH), 4.53 (t,lH), 331 (d, 3H), 3.27 (d,3H). 3.18 (d, 2H); MS 
(APa-)w/z231,199,143. 

20 Thiazolo[3;2-c]pyriiiiidine-5,7-dione 

Step B: To a suspension of (2,6-dioxo-1^3,6-tetFahydropyrimidine-4-yl- 
sulfanyl)acetaldehyde dimethyl acetal (5.90 g, 25.4 mmol) in acetonitrile 
(400 mL) was added trimethylsilyl iodide (7.2 mL, 50.6 mmol). The mixture was 
refluxed for 4 hours. The mixture was cooled (ice bath) and isolated by filtration. 

25 Tlie solid was rinsed twice with cold acetonitrile, then vacuum dried at 40**C to 
give 4.08 g (96%) of thiazolo[3,2-c]pyrimidine-5,7-dione. 
iH-NMR (DMSO-i/5) « 11.48 (s. IH). 7.55 (d, IH), 6.94 (d, IH), 5.97 (s, IH); 
MS(APa+)in/2l69. 
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6*Beiizoyl*thiazolo[3;^«]pyriinidiiie-5,7-dione 

Step C: To a suspension of fliia2oloP^-c]pyriinidine-5,7-dione (0 J06 g, 
3.01 mmol) in tetrahydrofiiran (20 mL) was added diisoptopylethylandne 
(0.78 mL, 4.5 nunol) followed by benzoyl chloride (0 J2 niL, 4.5 mmol). The 

5 mixture was stiired at room temperature for 22 hours. The reaction was fUteied, 
and the isolated solid rinsed with ethyl acetate. The combined filtrate was washed 
with aqueous sodium bicarbonate, dried (Na2S04), and evaporated to an ail. Ta& 
oil was triturated (hexanetethyl acetate, 1:1). The resulting solid was purified by 
flash chromatography (silica gel, dichloromethanerethyl acetate, 17:3) to give 

10 336 mg (41%) of product TLC Rf = 0.42 (CH2a2:EtOAc, 9:2); ^H- NMR 

(DMSCW5) 5 8.05 (d, 2H), 7.76 (q, IH), 7.65 (d. IH). 7.55-7,64 (m. 2H), 7.08 (t, 

IH), 6.24 (s, IH); MS (APa+) m/z 273, 189, 169. 
CalcdforCi3H8N203S: 

C, 57.35; H, 2.96; N, 10.29. 
15 Found: C. 5739; H, 2.62; N, 10.09. 

6-BeiizoyI-5,7-dioxo-6,7-dlhydit)-5H-thiazolo[3^]pyrimidme.2<ari» 

acid benzylamide 

Step D: Lithium hexamethyldisilazane (1.7 mL, 1 M in THF, 1.7 mmol) 
was added to a solution of 6-benzoyl-thiazolo[3,2-c]pyrimidine-5,7-dione 

20 (0319 g, 1. 14 mmol) in tetrahydrofuran (25 mL), under nitrogen at -72''C. Afta 
3 minutes, benzyl isocyanate (0.49 mL, 4.0 namol) was added. The reaction was 
stined 15 mimitey. then aqueotis anmionium chloride was added and tiie reaction 
allowed to warm to room temperature. The reaction was partitioned between 
EtOAc and wator. The organic layer was washed with brine, dried (JMg SO4), and 

25 evaporated to a glass. The residue was triturated with hexane'JEtOAc, 1:1, and the 
resulting solid was chromatrographed on silica gel dating with hntanestTHF, 1:1. 
The isolated product was triturated with diethyl ether to give 81 mg (18%) of 
6-benzoyl-5,7-dioxo-6.7-dihydro-5H-ihiazolo[3,2-c]pyrimidine-2-«nboxylicacid 

benzylamide: mp 204-207''C (dec.); TLC Rf = 0.34 (CH2Cl2-.EtOAc 9:2); 
30 iH-NMR (DMSOd(s) 5 937 (t, IH), 8.53 (s. IH). 8.08 (d, 2H). 7 J8 (t, 2H). 
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7.35.7^3 (m, 5H), 6.28 (s, IH), 4.42 (d, 2H); MS (AP-) mh 404, 323. 300, 271, 
257, 231. 

Calcd for C20H15N3O4S: 

C, 62.21; H, 3.73; N, 10.36. 
5 Found: C, 62.09; H. 3.82; N, 9.93. 

EXAMPLE 12 
6-(3,4-DichIoroben2yl>5J-dioxo-6,7-dih 
2-€arbo:igrIic add beKi2ylaiiiide 

6-(3,4-Dichlorobenzyl)-UiiazoIo[3;t<:]pyriiiri 

10 Step A: To a solution of thiazolo[3,2-c]pyriinidine-5,7-dione (1.0 g, 

5.95 mmol) in dimethylformamide (20 inL) was added cesium caibonate (2.9 g, 
9.1 mmol). The mixture was stirred at room temperature for 15 minutes. To the 
mixture was added 3,4-dichlorobenzyl chloride (1.2 mL, 8.9 mL) and the reaction 
stirred at room temperature for 20 hours. The dimethylformamide was removed by 

15 vacuum distillation at 60**C. The residue was triturated with EtOAc. The filtrate 
was evaporated, and the resulting solid was purified by flash chromatography on 
silica gel eluting with CH2Cl2.EtOAc, 19:1 to give 1.252 g (64%) of 
6-(3,4-Dichloroben2yl)-thia2olo[3;2-c]pyriiiiidine-5,7-dione.TLC 
Rf = 0.30 {CH2Cl2:EtOAc 19:1); Ifl-NMR (DMSO-d^) 5 7.61 (d, IH), 7.56 (s, 

20 IH), 7.54 (d, IH), 7.28 (d, IH). 7.00 (d, IH), 6.19 (s, IH). 4.99 (s, 2H); MS 
(APCI+) m/z 331, 329, 327. 

6.(3,4-Dichlorobeiizyl)-5,7-dioxo-6,7-mhydro-5H-thiazolo[3^ 
2-carboxylic add brazylamide 

Step B: litiiium hexamethyldisilazane (0.7 mL, 1 M in THF, 0.7 nmiol) 
25 was added to a solution of 6-(3,4-dichlorobenzyl)-thia2olo[3,2-c]pyriniidine- 
5,7-dione (0.233 g, 0.68 mmol) in tetrahydrofuran (10 mL), under nitrogen at 
-72''C. After 3 minutes benzyl isocyanate (0.25 mL, 2.0 mmol) was added. The 
reaction was stirred 15 minutes, thra aqueous anmionium chloride was a dde d and 
the reaction allowed to warm to room temperature. To the reaction was added 
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EtOAc (50 mL). The water layer was removed, and the oisaiuc layer was dried 

SO4), and evaporated to an ml. ITie residue was tiituiated widi 
hexane:EtOAc. 1:1. The resulting filtrate was evaporated to foam. This was 
chromatiographed on silica gel eluting widi hexaneStOAc, 1:1. The isolated 

5 product was triturated with diethyl ether and dried in vacuum at 45°C to give 
18 mg (5.6%) of 6-(3,4-dichiorobenzylr5.7-dioxo-6,7-dihydro=5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid brazylamide: rr^ 216-217° C; TLC 
Rf = 0.23 (hexane-.EtOAc, 1:1); iH-NMR (DMSO^) 8 9.34 (t. IH). 8.50 (s, IH), 
7.56 (s. IH), 7.54 (d. IH). 7.35-7.25 (m, 6H). 6.22 (s, IH). 4.99 (s, 2H), 4.41 (d. 

10 2H); MS (APa+) m/z 463, 462, 460, 329, 327, 233. 
Calcd for C2iHi5a2N303S: 

C, 54.79; H, 3.28; N. 9.13. 
Found: C, 54.71; H, 3.06; N, 8.93. 

EXAMPLE 13 

15 6-(4-CWorobenzyl)-5,7.dioxo-6,7-dihydro-5H-tbiazolo[3;t<]pyrhnldiiie. 
2-carbozylic add benzylamide 

6-(4-Cliloroben2yl)-thiazolo[3^]pyTimidine-5»7-dione 

Step A: To a solution of thiazolo[3.2-c]pyiimidme-5.7-dione (0.505 g, 
3.00 mmol) in dimeth^ormamide (10 mL) was added cesium carbonate (1.47 g, 

20 4.5 mmol). The mixture was stirred room tempoatuce for 20 nunutes. To flie 
mixture was added 4-chlorobenzyl chloride (0.725 g, A5 mL) in 
dimethylformamide (2 mL), and the reaction was stirred at room tanpwatuiB for 
23 hours. The dimethylformamide was removed by vacuum distillatira at &fC 
The residue was triturated with EtOAc. The filtrate was evaporated, and Ae 

25 resulting solid was purified by flash chromatography on sihca gel duting wiA 
CH2Cl2:EtOAc, 9:1 to give 437 mg (50%) of 6-(4-chlon>benzyl)- 
thiazolo[3.2-c]pyrin]idine-5,7-dione: mp 152-153.5; TLC 
Rf = 0 Jl (CH2a2:EtOAc 17:3); Ifl-NMR (DMSOd^) 8 7.60 (d, IH), 
736-7.730 (m, 4H). 7.00 (d. IH). 6.19 (s, IH), 4.99 (s, 2H); MS (APa+) m/fe 

30 296,295,294,293. 
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Calcd for C13H9CIN2O2S: 

C, 53.34; H, 3.10; N, 9.57. 
Found: C, 53.22; H, 3.31; N. 9.31. 

6.(4-CMoTObeiizyl)-5,7-dioxo-6,7-dihydro-SH-tliia2olo[3>clpyri^ 

5 2rcarbo7cyIic acid benzylamide 

Step B: lithium hexamethyldisilazane (0.96 mL, 1 M in THF, 0.96 mmol) 
was added to a solution of 6-(3,4-dichlorobenzyl)-tiuazolo[3,2-c3pyriniidine- 
5,7-dione (0.188 g, 0.64 mmol) in tetrahydrofuran (20 mL) under nitrogen at 
-72*C. After 3 minutes benzyl isocyanate (0.28 mL, 2.2 mmol) was added. The 

10 reaction was stirred 20 minutes, then aqueous ammonium chloride was added, and 
the reaction allowed to wann to room temperature. To the reaction was added 
EtOAc (50 mL). Tlie water layer was removed, and the organic layer was dried 
(Na2 SO4) and evaporated to foam. This was chromatrogr^hed on silica gel 
duting witii hexane£tOAc, 1:1. The isolated product was triturated twice with 

15 diethyl ether and dried in vacuum to give 108 mg (39%) of 6-(4-chlOTobenzyl)- 
5,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2-c]pyrimidine-2-caiboxyIicacid 

benzylamide: mp >220'' C; TLC Rf = 0.18 (hexaneJStOAc, 1:1); Ifl-NMR 
(PMSO-d6) 6 9.34 (I, IH), 8.50 (s, IH), 7.35-7.23 (m, 9H). 6.22 (s, IH), 4.99 (s. 
2H), 4.40 (d, 2H); MS (APa+) m/z 428, 426, 295, 293, 233. 
20 CalcdforC2iHi6ClN303S: 

C, 59.22; H, 3.79; N, 9.87. 
Found: C, 59.18; H, 337; N, 934. 



EXAMPLE 14 

6-(4-Chlorobeii^I)-5,7-^ioxo-6,7<Uhydro-5H-thiazoloC3^]pyriiiddii^ 
25 2-carlMn9licacid3,4-dichlorobaizylaiiude 

Litiiium hexamethyldisilazane (0.96 mL, 1 M in THF, 0.96 mmol) was 
added to a solution of 6-(4-chlorobenzyl)-thia2olo[3,2-c]pyiimidine-5,7-dione 
(0.188 g, 0.64 mmol) in tetrahydrofuran (20 mL), under nitrogen at -72''C. After 
3 minutes 3.4-dichlorobaizyl isocyanate (033 mL, 2.2 mmol) was added. The 
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reaction was stined 15 minutes, ttien aqueous anunonium chloride was added and 
the reaction allowed to warm to mom tempersXmt. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was dried 
(Na2 SO4) and evaporated to an oil. The residue was triturated with 
5 hexaneiEtOAc, 1:1. The resulting filtrate was evaporated to foam. This was 
chroniatrogrM)hed on silica gel eluting with hexane£tOAc, 1:1. The isolated 
product was triturated with diethyl ether and dried in vacuum at 45°C to give 
77 mg (24%) of 6-(4-chlon)benzyl)-5,7-dioxo-6,7-dihydn>.5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 3,4-dichloro-benzylamide: 
10 mp 218-219^ C; TLC Rf = 0^ (CH2Cl2:EtOAc 17:3); IH-NMR (DMSa<fe) 6 
9.37 (t, IH), 8.48 (s, IH), 7.60 (d, 1H).7.55 (s.lH), 736-7^7 (m, 5H), 6.23 (s. 
IH), 4.99 (s, 2H), 4.40 (d, 2H); MS (APa+) m/z 497, 495, 493, 303. 301, 295, 
293. 

Calcd for C21H14CI3N3O3S: 
15 C, 50.98; H, 2.85; N, 8.49. 

Found: C, 51.29; H, 2.86; N, 8.35. 

EXAMPLE 15 

6-(4*I^dylmethyl)-5,7-dioxo*6,7-dihydnH5H-thiazolo[3^c]pyr^ 
2-carboxylic acid benzylamide hydrochloride 

20 6-(4-PyridylmethyI)-thia2olo[3^]pyrimidme-5,74ione 

Step A: To a solution of thia2olo[3,2-c]pyrimidine-5,7-dione (0305 g, 
3.00 mmol) in dimethylformamide (20 mL) was added sodium hydride (039 g, 
9.7 mmol, 60% oil dispersion) in small portions over 20 minutes. Over a 1-hour 
period, 4-bromomethylpyridine hydrobromide (0.92 g, 3.6 mmol) was added. The 

25 reaction was stined at room temperature for 90 minutes. The dimethylformamide 
was removed by vacuum distillation at 60**C. The residue was triturated with 
tetrahydrofuran (50 mL) for 16 hours. The mixture was filtered Tlie filtrate was 
ev^Kirated, and the resulting solid purified by chromatography on silica gel 
eluting with CH2Cl2:THF, 2:1. There was recovmd 277 mg (33%) of desired 

30 product: mp 174-176** C; TLC Rf = 024 (CH2Cl2:THF 2:1); Ifl-NMR (DMSO- 
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d6) 5 8.45 (d, 2H), 7.61 (d, IH), 12A (d, 2H), 7.01 (d, IH), 6.21 (s, IH). 5.03 (s, 

2H);MS(AP+)in/2 260. 

Calcd for C12H9N3O2S 0.2 H2O: 

C, 54.83; a 3.60; N, 15.98. 
5 Found: C, 55.10; H, 3.60; N, 15.77. 

6-(4-I^ridylinethyl)-5,7'^ioxo-6,7Hlihydro-5H-th^ 
2*carboxylic add benzylamide 

Step B: Lithium hexamethyldisilazane (0.59 mL, 1 M in THF, 0.59 nunol) 
was added to a solution of 6K4-pytidylmethyl>-thiazolo[3^-c]pyrimidine- 

10 5,7-dione (0.100 g, 0.39 mmol) in tetrahydrofiiran (15 mL), under nitrogen at 

-72°C. After 3 minutes benzyl isocyanate (0.12 xnL, 0.98 mmol) was added. Hie 
reaction was stirred 15 minutes, tiien aqueous ammonium chloride was added and 
the reaction allowed to waim to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was dried 

IS (Na2 SO4) and evaporated to an oiL This was chromatrographed on silica gel 

eluting with CH2Cl2:THF, 2:1 to give 75 mg (49%) of product This material was 
combined with other lots and chromatographed in the same maimer prior to 
conversion to tiie hydrochloride salt. IR-NMR (DMSO-d^j) 6 9.34 (t, IH). 8.51 (s, 
IH), 8.46 (d, 2H). 7.35-7.23 (m. 7H), 6.25 (s, IH), 5.03 (s, 2H), 4.41 (d, 2H). 

20 6-(4-Pyridylmethy)-5,7Hlioxo-6,7Mlihydro-5H-thiazolo[3,^ 
2-carboxylic acid benzylamide hydrochloride 

Step C: The product from Step B (0.115 g, 0.29 mmol) in tetrahydrofiiran 
(30 mL), under nitrogen, was mixed with anhydrous hydrogen chloride in diediyl 
etiier (0.5 mL, 1 M). Tht suspension was stirred at room temperature for 16 hours. 

25 The resulting solid was isolated by filtration and triturated with water (0.5 mL) for 
30 minutes. Hie solid was isolated and dried in vacuum at room tempoature for 
22 horns to give 95.2 mg (77%) of the hydrochloride monohydrate: rap > 210^C, 
iR-NMR (PMSO^) 6 9.41 (t, IH), 8.72 (d, 2H), 8.55 (s, IH), 7.76 (d, 2H), 
7.35.7.25 (m, 5H). 5.20 (s, IH), 4.41 (d, IH); MS (APa+) m/z 394. 393, 260. 
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Calcd for C26H16N4O3S • HCl • H2O. 

C, 53.75; H, 429; N, 12-54. 
Foun± C. 54.06; H, 4.24; N. 12.51. 



EXAMPLE 16 

5 6-Beii2yl-8-methyl-5J-diox()^i,7-dihydn^ 
2H:arboxylic acid ben^lamide 

Lithium hexamethyldisilazane (0.67 mL, 1 M in THF, 0.67 mmol) was 
added to a solution of 6-ben2yl-8-methyl-thiazoIo[3^-c]pyrixnidine-5»7-dione 
(0.122 g, 0.45 nunol) in tetrahydrofuran (10 mL), under nitrogen at -70^*0. After 

10 3 minutes benzyl isocyanate (0.20 mL, 0.67 mmol) was added. The reaction was 
stined 20 minutes, then aqueous anunonium chloride was added and the reaction 
allowed to wann to room temperature. Water was added and the mixture stined 
overnight To the reaction was added EtOAc (50 mL). The layers were separated 
and the organic layer washed with brine, dried (Na2S04), and evaporated to an 

15 oil. This material was chromatrographed on silica gel eluting vnih 

CH2Cl2:EtOAc, 9:1. Tlie isolated product was triturated with diethyl etfia: and 

dried in vacuum at room temperature for 16 hours to give 62 mg (34%) of 
6-benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazoloI3^<:]pyrimidine- 
2<arboxylic acid benzylamide. mp 176-178''C; TLC Rf = 033 (CH2Cl2:EtOAc 

20 9:1); IfrNMR (CDCI3) 5 7.90 (s, IH), 7.46 (d, 2H), 739-7.27 (m. 8H), 

6.10 (t, IH). 5.16 (s, 2H), 4,57 (d, 2H), 1.99 (s, 3H); MS (APa+) in/z 406, 273. 
Calcd for C22H19N3O3S: 

C. 65.17; H, 4.72; N, 10.36. 
Found: C, 65.16; H, 4.76; N, 10.15. 

25 EXAMPIJE 17 

6-Beiizyl-8-methyl-5jHlioxo-6,7HUhydro-5H-tfaiazolo[3^ 
2-carboxylic add 4-methoxybenzyIaniide 

lithium hexamethyldisilazane (0.83 mL, 1 M in THF, 0.83 mmol) was 
added to a solution of 6-benzyl-8-methyl-thiazolo[3,2*c]pyrimidine-5,7-dione 

30 (0. 150 g, 0.55 mmol) in tetrahydrofuran (15 mL), under nitrogen at -73**C. After 
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3 minutes. 4-methoxybenzyl isocyanate (027 mU 1.9 mmol) was added. The 
reaction was stined 20 minutes, then aqueous ammonium chloricte was added and 
ttie reaction allowed to wann to room temperature. To tiie reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was, dried 

5 (Na2S04) and evaporated to an oil. This material was chromalrographed on ffllica 
gel eluting with hexane^tOAc, 2:1. The isolated product was triturated with 
diethyl ether and dried in vacuum at room temperature for 16 hours to give 
108 mg (45%) of 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid4-methoxybenzylamide: mp 

10 160-162^C; TLC Rf = 0.15 (hexane:EtOAc, 2:1); ^H-NMR (DMSO^ 

5 9.23 (t,lH), 8.52 (s, IH), 7.29-7.20 (m, 7H). 6.88 (d. 2H). 5.03 (s. 2H), 433 
(i 2H), 3.71 (s, 3H), 1.87 (s, 3H); MS (APa+) m/z 436, 273, 121. 
Calcd for C23H21N3O4S: 

. C, 63.43; H, 4,86; N, 9.65. 

15 Found: C, 63.35; H, 4.87; N, 9.51. 

EXAMPLE 18 

6-BenzyI*methyl-5,7-dioxo-6,7Kiihydro-5H-thiazolo[3^clpyrimidm 
2-carboxylic add 3,4-dichlorobenzylamide 

Borane-tetrahydrofuran complex (0.65 raL, 1 M in THF, 0.65 mmol) was 

20 added to a solution of 6-benzyl-8-meUiyl-thiazolo[3^H:]pyrinM^*^ 

(0.178 g, 0,65 mmol) in tetrahydrofuran (15 mL), under nitrogen at -73^*0. To this 
solution was added lithium hexamethyldisilazane (0.72 mL, 1 M in THF, 
0.72 mmol) was added. After 3 minutes 3,4-dichlorobenzyl isocyanate (0.30 mL, 
0.2.04 mmol) was added. The reaction was stirred 40 minutes, then 5% AcOH in 

25 EtOH was added and the reaction allowed to warm to room temperature. The 
solvent was evaporated in vacuum and die residue partitioned between EtOAc 
(50 mL) and water. The water layer was removed and the organic layer was, dried 
(Na2S04) and evaporated to a solid. The residue was triturated widi diethyl ether 
overnight. The resulting solid was chromatrogn^hed on silica gel eluting with 

30 hexane£tOAc, 1:1. The isolated product was triturated with diediyl ^er and 
dried in vacuum at room temperature for 3 J hours to give 94 mg (30%) of 
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6-benzyl-8-methyl-5,7^oxo-6J-dihydro-5H-thia2olo[3^K^^^ 
2-caiboxyHc acid 3,4-dichlorobenzylamide: mp 180-182T; TLC 
Rf = 0.33 (hexaneiEtOAc 1:1); IH-NMR (DlASO-d^) 5 9.35 (t, IH), 8J2 (d, IH), 
7.59 (s. IH), 7.55 (m, 6H), 7.28 (s, IH). 5.04 (s. 2H), 4.41 (d. 2H), 1.87 (s, 3H); 
5 MS(APa+)m/z474,273. 

Caicd for C22Hi7Ci2N303S: 

C, 55.70; H, 3.61; N, 8.86. 
Fbun± C, 55.61; H, 3.79; N, 8.56. 

EXAMPLE 19 

10 6-Benzyl-3-mcthyl-5,7^oxo.6,7Hiihydro.5H.thi^ 

2. «arbox]iic add ben^l ester 

3. Beii2yl-6-(2M)xopropylsulfanyl)-lH-pyriiiiidine-2,4HlioM 

Step A: Ground sodium hydrosulfide hydrate (2.36 g, 42 mmol) was added 
to 3-benzyl-6-chlon)-lH-pyriinidine-2,4-dione (2.36g, 10 mmol) in 

15 dimethylformamide (12 mL), and the mixture was wanned to 45°C for about 
10 minutes and then chloroacetone (4.0 mL, 50 mmol) was added. The reaction 
mixture was stined overnight at room temperature and was then partitioned 
between ethyl acetate (200 mJL) and water (200 mL). The layers were separated, 
and the organic layer washed with water (2 xlOO mL) and dried over magnesium 

20 sulfate. Hie solution was filtered and concentrated to a yellow oil. The oil was 
chiomatographed on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, 
v/v, as eluant The product was obtained in several portions as a mixture of the 
ring-opened and aminal forms. The mixture was used directly in the next step. 

6-Baizyl-3-niethyI-thiazolo[3,2<]pyiiinidine>5,7-<lione 
25 Step B: A mixture of the ring-opened and aminal forms of 3-benzyl- 

6-(2-oxopropylsulfanyl)-lH-pyrimidine-2,4-dione (0.746 g, 2.6 mmol), xylenes 
(35 mL), and a catalytic amount of p-toluenesulfonic add was refluxed with 
removal of wata- using a Dean-Stark trap. Hie reaction mixture was refluxed 
overnight, concentrated to dryness, and partitioned between ethyl acetate 
30 (150 mL) and sodium bicarbonate solution. Hie layers were separated, the organic 
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layer dried o\tr magnesium sulfate, filtered and concaitrated to a light brown 
solid Hie solid was triturated witti hexanes/ethyl acetate to give the product as a 
tan solid, 0.220 g. An additional 0.258 g was obtained by siUca gel filtration of the 
mother liquors. 
5 Calcd for C14H12N2O2S: 

n Ai 7^. xj A 44' KT in 00. 
Found: C. 61.59; H. 4.43; N, 10.11. 

6-Ben2yl-3-methyl-5,7^1ioxo-6,7-dihydro-5H-thia2olo[3^]py^^ 

2-carboxylic add brazyl ester 
10 Step C: Tht product ftom Step B, 6-benzyl-3-methyl-thia2olo[3^- 

c]pyrimidine-5,7-dione, (0.220 g, 0.81 mmol) was reacted according to the 
procedure from Example 2, Step E, to give the product, 0.209g (63.7%) in 
2 portions. 

Calcd for C22H18N2O4S: 
15 C, 65.01; a 4.46; N. 6.89. 

Found* C, 65.01; H, 4.47; N, 6.78. 

EXAMPLE 20 

6-Benzyl*5jHiioxo-2;3^7-teti^ydro-5H-ttuazolo[3^c]pyri 
3*carboxylic acid benzyl ester 

20 23-Dihydroxypropionic add benzyl ester 

Step A: To a solution of benzylacrylate (10 g, 61.7 nmiol) in acetone 
(20 mL) and water (7 mL) was added morpholine N-oxide (8.6 g. 73.4 mmol). 
Osmium tetroxide (3 mL of a 2.5% solution in tertiary butanol) was added and the 
exothermic reaction moderated by cooling with an ice bath. The reaction was 

25 con^lete in 1 hour. A second portion of benzylacrylate (10 g, 61.7 mmol) and 
moipholine N-oxide (8.6 g, 73.4 mmol) was added and the reaction mixture 
stined at room temperature. Wh«n the reaction was con:9lete by TLC, sodium 
sulfite (10 g, 120 mmol) was added, and the mixture was stirred 0 J hour. The 
reaction mixture was extracted with ediyl acetate and washed with 

30 IN hydrochloric acid solution, brine, and dried over magnesium sulfate. The 
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solution was filtered, concentrated, and distUled (150**C at .1 mm Hg) to give 
18.09 g of the pioduct as a coloriess oil. This was used directly in the next sXsp. 

2^Dioxo-2Z6-[l^]oxathiolane-4-carbox3lic add bm^l ester 

Step B: Tht product from Step A, namely 23-dihydroxypropionic acid 
K^T.^«ri ^otf^ ^1 no o ^7 mmnn tn raihnn tetmchloride (20 mL) was treated with 
thionyl chloride (0.39 mL, 5.36 mmol). Nitrogen gas was bubbled through the 
solution while refluxing. The reaction was complete in about 0.5 hour. 
Acetonitrile (10 mL), ruthenium chloride trihydrate (10 mg), sodium 
met^Jttiodate (1.64 g), and water (10 mL) were added and die mixture stirred 
0.5 hour. Tlie reaction mixture was diluted with water and ether, and the ether 
layer dried over magnesiimi sulfate. The product was obtained as a solid upon 
filtration througji a pad of silica gel; 1.163 g. 
Calcd for CioHioOgS: 

C, 47.04; H, 3.96. 
Found: C, 46.51; H, 3.90. 

6-Beiizyl-5,7-dioxo.2^,6,7.tetrahydro.5H-thia2oto^^ 

3-carboxylic add benzyl ester 

Step C: 3-Ben2yl-6-chloro-lH-pyrimidine-2,4-dione (1.083 g. 4 J9 mmol) 
in tetrahydrofiiran (10 mL) was treated with potassium t-butoxide (1 M in 
tetrahydrofiiran, 5.6 mL, 5.6 nmiol) for 5 minutes. Then 2^-dioxo- 
2/6-[l^]oxathiolane-4-carboxylic acid benzyl ester (1.895 g. 734 mmol) was 
added in 1 portion. The reaction mixture was stirred for 2 hours at room 
temperature and then concentrated in vacuo. Drying under high vacuum afforded a 
foam. The foam was dissolved in dimethylformamide and sodiumhydrosulfide 
(129g, 23 mmol) was added causing an exothenn. The reaction mixture was 
stiired 2 hours and tiien treated with 1 N Ha (20 mL) and extracted mto ethyl 
acetate, washed with brine, dried over sodium sulfate, filtered and evaporated. The 
residue was chroniaiographed on silica gel using 40% ethyl acetate in hexanes 
then 70% ethyl acetate in hexanes to give the product; 0.656 g. 
Calcd for C21H18N2O4S: 
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C, 63.95; H, 4.60; N, 7.10. 
Found: C. 63.70; H, 4.70; N, 6.82. 

EXAMPLE 21 
6-Bciizyl-5,7Hlioxo-2^,6,7.tetrahydi^5H-th^ 
5 2-carboxylic acid pyridin-4-yliiiethyI ester hydrochloride 

6-Bena?yl-5,7'4ioxo-2A6»7-tetrahydro-5H.thiazoto^^ 

2<arboxylicacid 

Step A: To a solution of 6-benzyl-5,7-dioxo-23,6,7-tetrahydro-5fl- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid benzyl ester (1.68 g, 4.25 mmol) in a 
nuxture of tetrahydrofuran (48 mL), methanol (14 mL), and water (14 mL) was 
added at room temperature, lithium hydroxide hydrate (037 g, 8.8 mmol). The 
reaction mixture was stirred 2 hours at room temperature and was partitioned 
between 1 N hydrochloric acid solution (100 mL) and ethyl acetate (200 naL). The 
layers were separated, the organic layer washed with sodium chloride solution, 
dried over magnesium sulfate, flitted, and concentrated to an oil that crystallized 
from dichloromethane/ethyl ether. The entire mixture was concentrated to dryness 
and triturated with ethyl ether and the solid collected by filtration; 0.833 g. An 
additional 0.632 g was obtained from the mother liquors. 
Calcd for C14H12N2O4S: 

C, 55.26; H, 3.97; N, 9.21. 
Found: C, 55.16; H, 4.09; N, 8.75. 

6-Beiizyl-5J-dioxo-23,6,7-tetrahydro-5H-thiazolo[3>c]pyrimi 
2-carboxylic acid pyridin-4-ylmethyl ester hydrochloride 

Step B: To a solution of 6-benzyl-5,7-dioxo-23,6,7-tetrahydn)-5H- 
25 thiazolo[3,2<]pyrimidine-2-carboxylic acid (305 g, 1 mmol), 

4-hydroxymethylpyridine (0.160 g, 1.47 mmol), 4-dimethylamino pyridine 
(0.043 g, 035 mmol), and tetrahydrofuran (20 mL) at 0*C was added 
dicyclohexylcarbodiimide (0.224 g, 1.08 mmol), and the mixture was stirred 
5 days at room tenq^erature. Ihe reaction mixture was concentrated to dryness, 
30 partitioned between ethyl acetate (200 mL) and water (100 mL), the layers 
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separated, dried over HMgnesium sulfate, fUtered, and COTcentt^^ 
matoial was insoluble in bodi layers and was coUected by filtration. Has solid 
was treated widi HQ gas in diethyl ethar (1 M) and the insoluble material 
collected by filtration; 0.129 g. 
5 Calcd for C20H17N3O4S • HCl • .5H2O: 
C, 54.48; H, 4.34; N, 9.53. 
Found: C, 54.26; H, 4.31; N, 9.35. 

EXAMPLE 22 

6-Ben2yl-5,7-dioxo-2^,6,7-tetrahydro-5H-thia2olo[3^]pyriinidine. 

10 2-carbo:qrlic acid (pyridln-4-ylmethyl)-amide 

to a solution of 6-benzyl-5,7-dioxo-2,3,6,7-tetrahydro-5H- 
thia2olo[3,2-c]pyriinidine-2-caiboxylic acid (.304 g, 1 nunol), 
4-aniinoniethylpyridine (0.115 g, 1.06 mmol), 1-hydroxybenzotriazole hydrate 
(0.140 g, 1.04 mmol), tetrahydrofuran (20 mL) and dimethylformamide (8 mL) at 

15 room tenqwratuie was added l-[3-dimethylamino)iwopyl]-3-ethylcari)odiiniide 
hydrochloride (0.201 g, 1.05 mmol) and the mixture was stirred 5 days at room 
temperature. The reaction mixture was concentrated to dryness, partitioned 
between ethyl acetate (200 mL) and water (100 mL), tiie layos sqiarated, dried 
over magnesium sulfate, filtered, and concentrated to a yellow oil. The <m1 was 

20 trinirated witii hejwnes/ethyl acetate and the resulting solid collected by filtration; 
0.198 g. 

Calcd forC20Hi8N4O3S • .5H2O: 

C, 59.54; H, 4.75; N, 13.89. 
Fbund: C, 59.85; H, 4.71; N, 13.97. 

25 EXAMPLE 23 

6.Benzyl.l^,7.trioxo-l^,3^,6,7-hexahydro-l/*thiazolo[3^]pyrimidine- 

3<arboxylic acid benzyl ester 

A mixture of 6-benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid benzyl ester (2.55 g, 6.46 mmol), 4A molecular 
30 sieves (3 g) in dichlorometiiane 150 mL was stirred at O^C. m-Chloropert)enzoic 
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acid (2 J3 g, 152 mmol) was added in 3 portions at 0, 2, and 14 hours. After 
20 houre the reaction was filtered, concentrated, and taken up in ethyl acetate. The 
organic layer was washed with sodium bicarbonate solution (2 x 200 mL), brine, 
and dried over magnesium sulfate. The mixture was filtered, concentrated, and 
5 chromatographed on silica gel eluting with 5% acetone in dichloromethane to 
afford tfie title compound (1.69 g, 64%). 
Calcd for C21H18N2O5S: 

C, 61.45; H, 4.42; N, 6.83. 
Found: C, 61.31; H, 4.44; N, 6.69. 

10 EXAMPLE 24 

6-Ben2yl-8.methyl-S,7-dioxo-6,7-^ydro-5H-thiazolo[3^]py^ 

2-carbothioic acid benzylamide 

Lithium hexamethyldisilazane (0.8 mL, 1 M in TEIF, 0.8 mmol) was added 
to a solution of 6-benzyl-8-methyl-thiazolo[3^-c]pyrimidine-5,7-dione (0.136 g, 

15 0.50 mmol) in tetrahydrofuran (20 mL), under nitrogen at -68°C. After 3 minutes 
benzyl isotiiiocyanate (0.20 mL, 1.5 mmol) was added. The reaction was stirred 
14 minutes, then aqueous ammonium chloride was added and the reaction allowed 
to warm to room tempCTature. To the reaction was added EtOAc (200mL).The 
layers were separated and the organic layer washed with brine, dried ovct 

20 magnesium sulfate, and evaporated to an orange oil. This material was 

chiomatrographed 2 times on silica gel eluting with hexanes£tOAc, 7:3, to give 
the product as a yellow solid; 0.045 g. 
Calcd for C22H19N3O2S2: 

C, 62.69; H, 4.54; N, 9.97- 

25 Found: C, 6238; H, 4.48; N, 9.51. 



EXAMPLE 25 
6-Beiizyl'3-ethoxy-2,3-dihydnM>xazolo[3^]pyrim 
3-Beiizyl-6-(2>diethoxy-ethoxy)-m-pyrinudme-2,4HUone 

Step A: A solution of tiie sodium alkoxide of 2-hydroxyacetaldehyde 
30 diethyl acetal was prepared from sodium hydride (1.74 g (60% in mineral oil. 
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43.5 mmol)) and 2.hydroxyacetaldriiyde diethyl acetal (5.4 g, 403 mmol) in 
dimethylfonnaniide (40 mL) at loom ten^ieratuie. The alkoxide solution was 
wanned to 50**C and then 3-benzyI-6-chlon>-lH-pyrimidine-2,4-diane (4.70 g, 
20 mmol) was added, and the mixture was heated to 80**C ovemigjit and then was 

5 heated to 1 10°C overnight A second portion of alkoxide (from 2.70 g alcohol and 
0,97 g sodium hydride (60% in mineral oil)) in dimethylformamide (10 mL) was 
added, arid the reaction mixture was stirred overnight at 1 10°C. The reaction 
mixture was cooled, concentrated, and partitioned between ethyl acetate (400 mL) 
and sodium bicarbonate solution (400 mL). Hie layers were separated, the organic 

10 layer washed witii water (2 x 100 mL), brine (100 mL), and dried over magnesium 
sulfate, filtKBd, and concentrated to an oil. The oil was filtered through silica gel 
(70-230 mesh) using tetrahydrofiiran as eluant and was thm filtered tfuougji silica 
gel (70-230 mesh) again using ethyl acetate as eluant Several portions of product 
were obtained. iR-NMR (CDQa) 5 8.93 (bs, IH). 7.22-7.44 (m, 5H). 5.10 (s. 

15 IH), 5.05 (s, 2H). 4.76 (t. IH), 3.98 (d, 2H), 3.69-3.78 (m, 2H), 3.55-3.63 (m, 
2H), 1.22 (m, 6H). 

This material was used directly in the next step. 

6-BenzyI-3-ethoxy-2^ihydro-oxazolo[3^3pyrimidine-5,7-dione 

Step B: A mixture of 3-ben2yl-6-(2,2-diethoxy-ethoxy)-lH-pyrimidine- 
20 2,4-dione (3.14 g, 9.4 mmol), xylenes (70 mL), and a catalytic amount of 

p-toluenesulfonic acid hydrate was heated to reflux employing a Dean-Stark tr^. 
After 4 hours, no starting material remained. The reaction mixture was 
concentrated to dryness and the oil/gum taken up in ethyl acetate (200 mL) and 
was washed with sodium bicarbonate solution, dried over magnesium sulfate, 
25 filtered and concentrated to a brown oil/gum. Upon addition of etiiyl acetate a 
small amount of precipitated fonned and was collected; 0.036 g. ^H-NMR 
(DMSO-^fe) 5 8.93 (bs, IH), 7.1-7 J (m, 5H), 5.96 (d, IH), 4.83 (dd. 2H). 
4.6^.8 (m, 2H), 3.67-3.85 (m, 2H), 1.09 (t, 3H). 
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EXAMPLE26 

6-Beiizyl-3.iiiethyl-5,7.dioxo-6,7Hlihydro-5H-tliiazolo[3^c^^ 

2-carboxyIic add methyl ester 

Step A: Ground sodium hydiosuffide hydrate (435g, 78 mmol) was added 

5 to 3-benzyl-6-chloro-lH-pyrimidine-2,4-dione (4.72 g, 20 mmol) in 

dimethylfonnamide (15 mL), and the mixture was wanned to 44°C and tiien neat 
methyl-2-chloroacetoacetate (10 mL, 82 mmol) was added in portions over about 
10 minutes. The reaction mixture was stirred 0.5 hour at SO^C and was then 
partitioned between ethyl acetate (450 mL) and sodium bicarbonate solution 

10 (100 mL) and water (200 mL). The layers were separated and the organic layer 
washed with water (2 x 200 mL) and brine (100 mL) and dried over magnesium 
sulfate. The solution was filtered and concentrated and tiiturated with 
hexanes/ethyl acetate, 1:1, v/v, and the solid collected by filtration, 2.17 g. 
A secon4 crop was obtained from the mother liquors, 0.68 g, (41%). MS (APa+) 

15 m/z(%): 349.1(100), 317.1(50). 

Step B: The product from Example 26, Step A, (0.837 g, 2.4 mmd) was 
heated to reflux in tolurae (50 mL) in the presence of a catalytic amount of para- 
toluraiesulfonic acid hydrate employing a Dean-Stark trap for the azeotropic 
removal of metiianol. The reaction mixture was refluxed 9 hours then 

20 concentrated to an oil. The oil was filtered through silica gel (70-230 mesh) using 
hexanes/etiiyl acetate, 12:1, v/v as eluant. The product* 6-benzyl-3-me*jrt- 
5,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2-c]pyTimidine-2-carboxylic acid methyl 
ester, was obtained as a white soUd, 0.142 g (18 %). MS (APa+), m/z (%): 
331.1(100). 

25 EXAMPLE 27 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro.SH-tliia2olo[3>clpyiiiiiidine- 
2-carboxylic add 2,4-dichloro-beiizylainide 

Employing the procedure of Example 2, Step E, 6-benzyl-8-metiiyl- 
thiazolo[3,2-c]pyriinidine-5,7-dione (0.272g, 1.0 mmol) was taken up in 
30 tetrahydrofuran (10 mL) and lidiium hexamediyldisilazane (U mL, 1 M in 

tetrahydrofuran, 1.5 mmol) was added at -78°C, and the reaction was allowed to 
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proceed for 3 minutes; then 2,4^cUon)benzyl isocyanate (0^ mL, 3,4 mmol) 
was added, and the reaction was stirred for 15 minutes at -TS'^C, ammonium 
chloride solution was added, and the reaction mixture was partitioned between 
ethyl acetate and brine. The layers were separated, the organic layer was dried 

5 over magnesium sulfate, filtered, and concentrated. Itie residue was 

chiomatographed on silica gel using hexanes/ethyl acetate, 65:35, v/v as eluant to 
give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-<:]pyrimidine-2-carboxylic acid 2,4-dichloro-benzylamide, as a white 
solid upon trituration with hexanes/ethyl acetate, 100 nag (21%). MS (APCI+), 

10 m/z (%): 476.1(60). 474.1 (80) 273.1 (100). 

EXAMPLE28 
6-Beii2yl-«-methyl-5,7-dioxo.6,7^ydro-5H-thiazoloP 
2*carboxylic add 3-methyl-beiizylamide 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 

15 thiazolo[3,2-c]pyrimidine-5,7-dione (0.272g, 1.0 nomol) was taken up in 

tetrahydrofuran (10 mL), and lithium hexamethyldisilazane (1.5 mL, 1 M in 
tetrahydrofiiran, 1.5 nmiol) was added at -78**C, and the reaction was allowed to 
proceed for 3 minutes; then 3-methylbenzyl isocyanate (035 mL, 2.7mmol) was 
added, and the reaction was stined for 15 minutes at -78X, ammonium chloride 

20 solution was added, and the reaction mixture was partitioned between ethyl 
acetate and brine. TTie layers were separated, the organic layer was dried over 
magnesium sulfate, filtered, and concentrated. The residue was chromatographed 
on silica gel using hexanes/ethyl acetate, 65:35, v/v as eluant to give the product, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2<lpyrimidine- 

25 2-carboxylic acid 3-methyl-benzylamide, as a white solid upon trituration with 
hexanes/ethyl acetate, 120 mg (29%). MS (APCI+). m/z (%): 420.1(100), 
273.1 (75). 
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EXAMPLE29 
d-Beiizyl-2.(l-hydro3gr.3.phenyl-aOyl)*me%^^ 
5,7-dione 

Employing the procedme of Exaiiq)le 2, Step E, 6-ben2yl-8-inelhyl- 
5 thiazolo[3,2^]pyriniidine-5,7-dione (0.407 g, 1-5 mmol) was taken up in 
tetiahydrofuran (12 mL) and litiiium hexamethyldisilazane (3^ mU 1 M in 
tetrahydrofuran, 32 imnol) was added at -72'*C, and the reaction was aUowed to 
proceed for 3 minutes, then trans-cinnamaldehyde (0.5 mL, 4.0 mmol) was added, 
and the reaction was stirred for 15 minutes at -72°C, ammonium chloride solution 
10 (3 mL) was added, and the reaction mixture was allowed to slowly warm to room 
temperature and was then partitioned between ethyl acetate (150 mL) and brine 
(50 mL). The layers were separated, the organic layer was dried over magnesium 
sulfate, filtered, and concentrated. The residue was chromatographed on silica gel 
using hexanes/ethyl acetate, 70:30, v/v as eluant to give the product, 6-ben2y]- 
15 2-(l-hydroxy-3-phenyl-allyl)-8-methyl-tMazolo[3,2-^;]pyrimidine-^ 
24.8 mg (4.1%). MS (APa+), m/z (%): 405.1(100). 

EXAMPLE 30 
6.Benzyl-8-methyl-5,7Mlioxo-6,7HlihydnH5H-th^ 
2-carboxylic add 4*fluoro-ben2ylamide 

20 Procedure 1: 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 
thiazolo[3,2-clpyrimidine-5,7-dione (0.407 g. 1.5 mmol) was taken up in 
tetrahydrofuran (40 mL) and lithium hexamethyldisilazane (1.8 mL, 1 M in 
tetrahydrofuran, 1.8 mmol) was added at -72**C, and the reaction was allowed to 

25 proceed for 3 minutes; dien 4-fluorobenzyl isocyanate (0.336 g, 2JZ mmol) in 

tetrahydrofuran (0.5 mL) was added, and the reaction was stirred for 14 minutes at 
-72**C, ammonium chloride solution (2 mL) was added, and die reaction mixture 
was allowed to slowly warm until the ice in the reaction flask melted. The reaction 
mixture was diluted with ethyl acetate (50 mL) and washed with brine (50 mL). 

30 The layers were separated, the organic layer was dried over magnesium sulfate, 
filtered, and concentrated. Hie residue was chromatographed on silica gel using 
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hexanes/ethyl acetate, 70:30, v/v as eluant, then chromatographed a second time 
using hexanes/ethyl acetate, 1:1, v/v as eluant to give fte product, 6-benzyl- 
8-melhyI-5,7KHoxo-6,7-<iihydio-5H.thiazolo[3,2<]pyr^ acid 
4-fluan>-ben2ylamide, 50 mg in 2 portions (7.9%). MS (APa+), m/z (%): 
5 424.1(100,273.1(50). 

6-Beiizyl-8-methyI-5,7-dioxo<^7-dihydro-5H-thi^ 

2- carboxylic add 4-fluoro-beiia7lamide (prepared by carbodiimide coupling) 
Procedure 2: 

The product of Example 33, Step B (see below), namely 6-benzyl- 
10 8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caibox^^^ 

(158 mg, 0.50 mmol) (see below) was dissolved in dimethylformamide (4.5 mL). 
Added were 4-fluorobenzyl amine (84 mg, 67 mmol), l-hydroxybenzotiiazole 
hydrate (69 mg, 0.50 mmol) and l-[3-(dimethylamino)propyI]- 

3- ethylcaibodiimide hydrochloride (104 mg, 0.54 mmol). The reaction mixture 
15 was stirred overnight at room temperature. The reaction mixture was partitioned 

between ethyl acetate (200 mL) and water (100 mL), and the layers were 
separated. The organic layer was washed with saturated sodium bicarbonate 
solution (50 mL) and brine (50 mL). The layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. Hie 
20 resulting was triturated with ethyl ether and collected by filtration, 0. 182g (86%). 

EXAMPIJE31 

6-Beiizyl*-2-(l-hydroxy-3-phenyl-prop-2-ynyl)-8-methyI- 
thiazolo[392-c]pyriiiiidine-5,7-dione 

anploymg the procedure of Example 2, Step E, 6-bOTzyl-8-mediyl- 

25 thiazoloP,2-c]pyrimidine-5,7-dione (1.08 g, 4.0 nmiol) was taken up in 

tetrahydrofiiran (30 mL) and lithium hexamethyldisilazane (6.0 mL, 1 M in 
tetrahydrofiiian, 6.0 mmol) was added over 2 minutes al -70^C, and the reaction 
was allowed to proceed for 2 minutes, then phenylprop ar gyl ald^yde (0.822 g, 
63 mmol) was added, and the reaction was stirred for 13 minutes at -70X, 

30 ammonium chloride solution was added, and die reaction mixture was allowed to 
slowly warm until the ice in the reaction flask melted and was then partitioned 
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between ethyl acetate (200 mL) and hrine (50 mL). The layers were separated, the 
oiganic layer was dried over magnesium sulfate, filtered, and concentrated. The 
residue was filtered through silica gel using methylene chloride, thai 
hexanes/ethyl acetate, 70:30, v/v as duant to give the product, 6-benzyl- 
5 2Kl-hydroxy-3-phenyl-prop-2-ynyl)-8-methyl-thiazolo[3 

5,7-dione, 419 mg, in 2 portions (26%); MS (APa+), m/z (%): 4032(100), 
387.2(25). 

EXAMPLE 32 
6«Benzyl-8-formyl-5,7-dioxo-6,7-dmydro-5H-thiaz^ 
10 2-carboxylic acid 4*methoxy-benzylamide 

Step A: Employing the procedure of Example 2, Step E, the product of 
Example 1, Step D, namely 6-benzyI-thiazolo[3,2-c]pyrimidine-5,7-dione (3.56 g, 
13.8 mmol) was taken up in tetrahydrofiiran (150 mL), and lithium 
hexamethyldisilazane (21 mL, 1 M in tetrahydrofiiran, 6.0 mmol) was added over 

15 7 minutes at -73°C to -70°C, and the reaction was sJlowed to proceed for 

1 minute; then 4-methoxyben2yl isocyanate (5.06 g, 31 mmol) in tetrahydrofuran 
(2 mL) was added as rapidly as possible, Iceeping the temperature below -60**C, 
and the reaction was stirred for 16 minutes at -70^C; anmnonium chloride solution 
was added, and the reaction mixture was then partitioned between ethyl acetate 

20 (200 mL) and brine (50 mL). The layers were separated, the organic ]ayer was 

dried over magnesium sulfate, filtered, and concentrated The residue was filtered 
thiougli silica gel using hexanes/ethyl acetate, 70:30, v/v as eluant to give tfie 
product as a mixture, L044 g, in 2 portions (18%). Tlie product could not be 
purified by trituration with ediyl eth^, and was used dkecdy in the next stq>. MS 

25 (APa+), mlz (%): 422.1(100), 259.1 (65). 

Step B: The product from Step A, (0 J23 g, 124 nomol) was taken up in 
dimethylformamide (7.5 mL) and phosphorus oxychloride (1 mL) was added and 
the mixture stined overnight at room temperature. The reaction mixture was ttien 
heated on the rotary ev^Kxrator (no vacuum) at 90°C for 3 hours and was thai 

30 concentrated. The resulting dark oil was partitioned between ethyl acetate 

(200 mL) and aqueous sodium bicarbonate/sodium chloride (100 mL), the layers 
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s^arated, the organic layer dried aver magnesium sulfate, filtered, and 
concentrated The residue was filtered throu^ silica gel (70-230 mesh) using 
hexanes/ethyl acetate, 1:1, v/v to give the product, 6-benzyl-8-fonnyl-5,7-dioxo- 
6,7-dihydn>-5H.thiazolo[3,2<]pyrimidine-2-caiboxylic add 4-methoxy- 
5 benzylamide, 0.083 g (14.9%). MS (APa+). m/z (%): 450.1(100), 287.1 (80). 

EXAMPLES 33 and 33a 
6-Benzyl.8-methyl-5,7^oxo-6,7Miihydro-5H-tWa2oloP^^^ 
2-carboxyIic acid (Es^mple 33) 

<J.Beiizyl.8-methyI-S,7MUoxo^7Hlihydro-SH-t^^ 

10 2-carboxylic add methyl ester (Exanqile 33a) 

Step A: Employing the procedure of Example 3. Step E, 6-Benzyl- 
8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione (554 mg, 2.03 mmol) in 
tetrahydiofuran (40 mL) under N2 at -73*'C was treated with lithium 
hexamethyldisilazane (3.05 mL 1 M in THF, 3.05 ramol). After 3 minutes, methyl 

15 chloiofonnate was added. After 20 minutes, saturated NH4CI was added and the 
reaction allowed to warm to room temperature. The water layer was removed, the 
organic layer was dried (Na2S04), decanted and evaporated in vacuo to an oil. 
Chromatogr^hy on silica gel eluting with Hexane:EtOAc, 3:1 gave 6-benzyl- 
8-methyl-5,7-^oxo-6.7-dihydro-5H-thiazolo[3,2<]pyrimidine-2-cai^ acid 

20 methyl ester (Example 33a) (53%); MS (APa+), m/z (%): 331(100), 273(20). 

6-Benzyl-8-methyl-5,7-dioxo-6.7-dihydro-5H-thiazolo[3,2-<:lpyrinM*^ 
2-cait)oxylic acid methyl ester also may be prepared according to the procedure of 
Step A-1 below. 

Step A-1: The product from Example 2, Step B, namely 3-benzyl- 
25 6-chlQro-5-methyl-lH-pyrimidine-2,4-dione, (5.02, 20 mmol) was reacted 

according to the procedure for Example 3, Step A-1, using cesium carbonate in 
place of triethylamine to give (l-ben2yl-5-methyl-2,6-dioxo-l,2,3,6-tetrahydro- 
pyrimidin-4-ylsulfanyl>acetic add methyl ester, 3.165 g (49 %). MS (APCI+), 
m/z(%): 321(100). 289(90). 
30 Step A-2: 1 -Benzyl-5-methyl-2,6-dioxo-l ^3,6-tetrahydn)-pyrimidin- 

4-ylsulfanyl)-acetic add methyl ester from Step A-1 above, 0320 g, 1 nomol) was 
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leacted according to the procedure of Example 3, Step A-2 .to give besazy/l- 
8-methyl-5 J-dioxo-6 J-<Iihydio-5H-thiazolo[3^-<:]py^ acid 
methyl esier (Example 33a), 0^03 g (61%). MS (APa+), m/z (%): 331(100). 

6-Beiizyl-8-methyl-S,7Hlioxo-6,7Himydro-5H-th^ 

5 2-carboxylic add 

Step B: The product from Step A (350 mg, 1.06 mmol) was dissolved in 
tetrahydrofuran (20 mL). To the solution was added methanol (10 mL) and water 
(10 mL). To the solution was added lithium hydroxide hydrate (134 mg, 
3.2 mmol) in water (10 mL). After 10 minutes at room temperature, the reaction 

10 was poured into a separatory ftmnel of EtOAc and water. Hydrochloric acid 

(10 mL of 1 M, 10 rmnol) was added. The layers were sqiarated, and the aqueous 
layer was extracted with EtOAc. ITie combined organic layer was washed with 
brine, dried (Na2S04), and evaporated in vacuo to an oil. The material was 
triturated with diethyl ether to give 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

15 thiazolo[3;2-c]pyriinidine-2-carboxylic acid (Example 33) (86%); MS (APa+), 
m/z (%): 317(50), 273(100). 

EXAMPLE34 

6-Beiizyl-8-methyl-5,7-dioxo-697Hlihydro-5H-thiazolo[3^]pyr^ 
2-carboxyUcacid (lH-indol-5-ybnetbyl)-amide 

20 6-Ben2yl-8-methyl-5,7-dioxo-6,7-<lihydro-5H-thiazolo[3,2-c^^ 

2-carboxylic acid (80 mg, 0.25 nrniol) was dissolved in tetrahydrofiiFan (10 mL). 
Added in order were 5-aminomethylindole (43 mg, 0J29 mmol), 
1-hydroxybenzotriazole hydrate (55 mg, 0.41 nunol) and 
l-[3-(dimediyIamino)propyl]*3-ediylcaii)odiimide hydrochloride (57 mg, 

25 0.30 mmol). The mixture was stirred for 2.5 hours at room temperature. TTie 
tetrahydrofuran was evaporated in vacuo and the residue partitioned between 
EtOAc and water. The organic layer was washed twice with 1 M HCl, dried 
(Na2S04), and evaporated in vacuo. Ihe residue was chromatographed on silica 
gel during with CH2Cl2:EtOAc, 9:1. Tlie resulting solid was triturated with 

30 diethyl ether and dried in a vacuum to give 6-benzyI-8-methyl-5,7-dioxo- 
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6 J-dihydio-5H-thiazolo[3,2-c]pyriimdine-2-^^ acid (IH-iridol- 

5- ylmethyD-amide (46%); mp 189-191; MS (APa+). miz (%): 445(20). 273(20), 
130(100). 

EXAMPLE 35 
5 6-Beiizyl-8-methyl-5,7HUoxo-d,7Himydro- 

2-Garboxylic add (thiazol-4-ylmethyl)-ainide hydrochloride 

C-Thiazol-4-yl-methylaiiune 

Stq> A: C-ThiazoI-4-yl-methylainine was made from 4-chloromethyl- 
thiazole in 2 steps using the proceduie of Culbeitson, TP.. Domagala, J.M., 
10 Peterson. P., Bongeis. S., Nichols, J.B.; J, Heterocyclic Chemistry 1987;24:1509. 

6- Benzyl-^methyl-S,7-dioxo*d,7HlihydrD-5H»thia2» 
2-carboxylic add (thiazol-4-yhnethyl>amide hydrodiloride 

StepB: 6-Ben2yl-8-methyl-5,7-dioxo-6.7-dihydro-5H- 
thiazolo[3,2-clpyrimidine-2-carboxylic acid (333 mg, 1.05 nunol) was dissolved 
IS in dimethylfonnamide (10 mL). Added in order were 4-aniinomethylthiazole 

(138 mg, 1J21 mmol), l*hydioxybenzotiiazole hydrate (148 mg. 1.10 nomol) and 

1- [3-(dimethylamino)propyI]-3-ethylcarbodiiniide hydrochloride (210 mg, 
1.10 mmol). The mixture was stirred for 16 hours at room temperature. The 
dimethylformamide was evaporated in vacuo and the residue partitioned between 

20 EtOAc and water. The organic layer was washed twice with water, twice with 
10% sodium carbonate, then brine. The organic layer was dried (Na2S04) and 

evaporated in vacuo. TTie residue was crystallized from ethyl acetate to give 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine- 

2- carboxylic add (thiazo]-4-ylmethyl>-amide (60% yield). The material was 
25 dissolved in tetrahydrofuran (10 mL) and treated with 1 M HCl in diethyl ether 

(1 mL, 1 mmol). Filtration gave 6-benzyI-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3.2-c]pyiimidine-2-carboxylic add (thiazol-4-ylmethyl>-amide. 
hydrochloride (91%). MS (APa+), m/z (%): 413(100), 273(10). 
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EXAMPLESe 
6-BeiizyI-8-methyl-5,7-4loxo-<i,7-dihydro-SH-t^^ 
2-Garboxylic add (pyridin-4-ylin^yl>aiiiide hydrochloride 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6 J-dihydro-5H-thiazolo[3^<]pyrimidme-2-K:ari^ acid, (032 mmol, based 
on amount of starting ester from the previous step) was dissolved m 
tetrahydrofuran (15 mL), and l-hydroxybenzotriazole hydrate (47 mg. 
0.35 mmol), 4-aminomethylpyridine (54 mg, 0.5 mmol) were added. The reaction 
mixture was cooled to zero degrees, and dicyclohexylcaibodiimide (77 mg, 
10 0.37 mmol) was added. Hie reaction mixture was allowed to slowly warm to room 
temperature and was then stirred overnight at room temperature. The reaction 
mixture was diluted to 100 mL with ethyl acetate and was washed with saturated 
sodium bicarbonate solution, dried over magnesium sulfate, filtered and 
concentrated. The residue was chromatographed on siUca gel (70-230 mesh) using 
15 ethyl acetate as eluant The product-containing fractions were concentrated and 
treated with HCl gas in ether to give the product as a white solid in 2 portions, 
0.074 g (52%). MS (APa+), m/z (%): 407.1(100), 273.1 (30). 

EXAMPLES 37 and 37a 
6-Benzyl-8-methyl.5,7-dioxo-6,7-dihydro-5H-thia2olo[3^]pyr^ 
20 2-carb03KyUc acid (d.methoxy-pyridin-3-ylmethyl)-fimide (Example 37); and 
6-Beii27l-8-methyl-5,7<^oxo-d,7-^ihydi^5H-thiazolo[3,^ 
2-carboxylic add (6-methoxy-pyridiii-3-ylmethyl)-amide hydrochloride 
(Example 37a) 

The product of Example 33, Step B, namely 6-benzyl-8-mediyl-5,7-dioxo- 
25 6,7-dihydn)-5H-thiazolot3,2-c]pyriniidine-2-caiboxylic acid (158 mg, 0 J mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 2-methoxy- 
4-aminomethylpyridine (73 mg, OM mmol), l-hydroxybenzotriazole hydrate 
(68 mg, OJ mmol) and l-[3-(dimethylamino)propyl]-3-ethylcarfoodiunide 
hydrochloride (102 mg, 0.53 mmol). The mixture was sdired for 3 days at room 
30 temperature. The reaction mixture was partitioned betwera eAiyl acetate (200 mL) 
and water (100 mL). The organic layer was washed widi water (100 mL), 
saturated sodium bicarbonate solution (50 mL), and brine (50 mL). The layers 
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weie separated, and the oiiganic layer was dried over magnesium sulfate, filteied, 
and evaporated in vacuo. The residue was chromatogFaphed on silica gel 
(70-230 mesh) using ethyl acetate as eluant The product-containing firactions 
wm concentrated and the residue triturated with ethyl ethei/etbyl acetate to give 

5 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydn).5H-thiazolo[3,2-c]pyiM 

2-carboxylic acid (6-methoxy-pyridin-3-ylniethyl)-amide, 41.7 mg, (19%) 
(Example 37). Treatment of the mother liquors with HCl gas in ethyl eth^ gave 
6-benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3;2K:lpyiiB^ 
2-cait>oxylic acid (6-metiioxy-pyridin-3-ylmethyl)-amide hydrochloride 

10 (Example 37a). 45 mg (19%). MS (APa+), m/z (%): 437.2(100), 273.1 (70). 

EXAMPLE 38 

6-Ben2yl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazoloI3^]pyrimi^ 
2-carboxylic add (imidazo[24-b]thiazol-6-ylmethyi)-amide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylforaiamide (4 mL). Added were 
C-imidazo[2,l^]thiazol-6-yl-methylamine(122 mg, 65 mmol), 
l-hydroxybenzotriazole hydrate (72 mg, 0.53 mmol) and 
l-[3-(dimethylamino)pn3pyll-3-ethylcarbodiimide hydrochloride (96 mg, 

20 0.50 mmol). The mixture was stirred for 3 days at room temperature. Hie reaction 
mixture was concentrated at eO'^C on the rotary evaporator. The residue was 
paititioned between ethyl acetate/tetrahydrofuran, 1:1, v/v, (200 mL) and wato* 
(250 niL). The layers were separated, and the organic layer was washed with 
sftti'fa^**^ sodium bicarbonate solution, the layers were separated and the organic 

25 lay^ dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
was chromatogr^hed on silica gel (70-230 mesh) using ethyl acetate as eluant 
The product-containing fractions were concentrated and the residue triturated with 
ethyl ether/ethyl acetateAetrahydrofuran to give 6-benzyl-8-metfayl-5,7-dioxo- 
6 J-dihydro-5H-thiazolo[3,2-c]pyriniidine-2-cartioxylic add 

30 (imidazo[2,l*b]thiazol-6-ylmethyl)-amide, 143 mg (63%). MS (APQ-i-) m/z (%): 
452.1(100), 273.1 aO). 
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EXAMra£39 
6-Beiizyl-8-methyl-5,7^oxo.6,7-4ihydro-SH.tli^ 
2-Garbox34ic add (l-methyHH-pyrawiM-ylmethyl)-aiiiide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6 J-dihydro-5H-tWazolo[3^H:]pyrimidine-2-caAoxylic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylfonnamide (4,5 mL). Added were C-(l-niethyHH- 
pyra2ol-4-yl)methylamine (56 mg, 51 mmol), l-hydroxybenzotriazole hydrate 
(71 mg, 0.53 mmol) and l-.[3-(dimethylamino)propyll-3-ethylcaibodiimide 
hydrochloride (96 mg, 0.50 mmol). The mixture was stirred for 3 days at room 
10 temperature. The reaction mixture was concentrated at 58^C on the rotary 

evaporator. The residue was partitioned between ethyl acetate (200 mL) and water 
(200 mL). The layers were separated, and the organic layer was washed with 
saturated sodium bicarbonate solution (100 mL), the layers were separated and the 
organic layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 
15 residue was chromatographed on silica gel (70-230 mesh) using ethyl acetate as 
eluant The product-containing fractions were concentrated and the residue 
triturated with ediyl ethCT to give 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-clpyrimidine-2-caiboxylic add (l-methyl-lH-pyrazol-4-ylmethyl)- 
amide, 133 mg (65%). MS (APCI+), m/z (%): 410.2(100), 273.1 (80). 

20 EXAMPLE40 

6-Benzyl*methyl-SJ-dioxo-6,7^ydro-5H-thiazolo[3^]pyr^ 
2-carboxylic acid prop-2-ynylamide 

The product of Example 33. Step B, namely 6-benzyl-8-mettiyl-5,7-dioxo- 
6,7-dihydio-5H-tiiia2»lo[3,2-c]pyriinidine-2-carboxylic acid (157 mg, 03 mmol) 

25 was dissolved in dimethylfonnamide (5 mL). Added were propaigyl amine 
(46 mg. 83 mmol), 1-hydroxybenzotriazole hydrate (71 mg, 0.53 mmol) and 
l-[3-(dimethylamino)propyl)-3-ethylcaibodiimide hydrochloride (98 mg, 
0.51 mmol). Hie mixture was stirred for 3 days at room temperature. Hie reaction 
mixture was concentrated on the rotary evaporator. The reaction mixture was 

30 partitioned between ethyl acetate (200 mL) and saturated sodium bicarbonate 

solution (100 mL), and the layers were separated. TTie organic lays- was washed 
with 10% citric acid solution (50 mL) and brine (50 mL) the laym were separated 
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and ttie organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with ettiyl ether/ethyl acetate to give 6-benzyl- 
8-methyl-5 J-dioxo-6,7-dihydro-5H-thiazolo[3,2<]pyrimidine-2H:^ acid 
pn)p-2.ynylamide, 49 mg (28%). MS (APa+), miz (%): 354^(15), 273^ (20). 

5 EXAMPLE 41 

6-Benzyl-8-methyl-5,7-dioxo-<s7-Klihydro.5H.thi^ 
2-carboxylic acid (6-metiiyl-pyridin.2-ylmethyl)-amide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (134 mg, 0.42 mmol) 

10 was dissolved in dimethylfonnamide (6 mL). Added were 2-methyl- 

6-aminomethyl pyridine (55 mg, 45 mmol), l-hydrox>i)enzotriazole hydrate 
(57 mg, 0.42 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcarbodimiide 
hydrochloride (84 mg, 0.44 mmol). The mixture was stirred overnight at room 
tempwrature. The reaction mixture was concentrated on the rotary evaporator at 

15 58°C The residue was partitioned between ethyl acetate (200 mL) and water 
(100 mL), and the layers were separated. The organic layer was washed with 
saturated sodium bicaifoonate solution (100 mL) and brine (SO mL), the layers 
were separated, and the organic layer dried over magnesium sulfate, filtered, and 
evaporated in vacuo. The residue was triturated widi hexanes/ethyl acetate to give 

20 6-benzyl-8-nMthyl-5,7^oxo-6,7-<pydro-5H-thiazolo[3,2<<:]p 

2-caiboxylic acid (6-methyl-pyridin-2-yhnethyl)-amide, 119 mg (67 %). MS 
(APa+), m/2 (%): 421.2(100). 

EXAMPLE 42 
6-Beiizyl-8-methyl-5,7-dioxo-6,7-dihydr(H5H-thiazoloP 
25 2-carboxyIic add (2,l,3-benzotliiadiazol-S-ylmethyl)-ainide 

The product of Example 33, Step B, namely 6-ben2yl-8-meaiyl-5,7-dioxo- 
6,7-dihydro-5H.thiazolo[3,2-clpyrimidine-2-caiboxyUc acid (164 mg, QSl mmol) 
was dissolved in dimethylfonnamide (6 mL). Added were 
C-b^o[l,2,5]thiadiazol-S-yl-methyl amine hydrodiloride (104 mg, 52 nomol), 
30 1-hydroxybenzotriazole hydrate (71 mg, 0J3 mmol) and 

l-[3-(dimethylamino)propyl]-3-ethylcarf)odiiniide hydrodiloride (104 mg. 
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0,52 mmol). The mixture was stined overnight at room temperatuie. The leacdon 
mixture was concentrated on the rotary evaporator at 58^C. Hie residue was 
partitioned between ethyl acetate (200 mL) and water (100 mL), and the layers 
weie separated. The organic layer was washed with saturated sodium bicarbonate 

5 solution (100 mL) and brine (50 mL), die layers were separated, and the organic 
layer dried over magnesium sulfate, filtered and evaporated in vacuo. The residue 
was triturated with ethyl ether/ethyl acetate to give 6-benzyl-8-methyl-5,7-dioxo- 
6 J-dihydro-5H-thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2,13- 
benzothiadiazol.5-ylmethyl)-amide, 169 mg (70%). MS (APa+), m/z (%): 

10 464.2(100). 

EXAMPLE43 

6-Benzyl«8-methyl*5J*dioxo-6,7Hlihydro-5H-thiazolo[3^]pyrimidine- 
2-carboxylic acid 3,4-difluoro-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazoloI3,2-c]pyriniidine-2-carboxylic acid (105 mg, 0.33 nunol) 
was dissolved in dimethylformamide (3 mL). Added were 3,4-difluorobenzyl 
amine (50 mg, 35 mmol), 1-hydroxybenzotriazole hydrate (45 mg, 0.33 nunol) 
and l-[3-(dimethylamino)pn)pyl]-3-ethylcarbodiimide hydrochloride (66 mg, 
0.35 nomol). The mixture was stirred overnight at room tenq)erature. The reaction 

20 mixture was concentrated on the rotary evi^orator. Tlie residue was partitioned 
between ethyl acetate (200 mL) and water (100 mL), and the layers were 
separated. The organic layer was washed with saturated sodium bicarbonate 
solution (50 mL) and brine (50 mL), the layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 

25 was triturated wi± hexanes/ethyl acetate to give 6-benzyl-8-metfayl-5,7«dioxo- 
6,7-dihydn>-SH-thiazolo[3,2-c]pyrimidine*2-carboxylic acid 3,4-difluoro* 
benzylamide, 105 mg 02%). MS (APa+), m/z (%): 442.1(100), 273.1 (100). 
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EXAMPLES 44 and 44a 
6-beiizyl-8-methyl-597<4ioxo-d,7-^ydro*5H-thi^ 
2-carbo3^1ic add (pyridin-3-ylmethyl>-aniide (Example 44) 

6-Beiizyl-8-methyl-5,7*4ioxo-6,7<4ihyditH5H- 

5 2-carboi9lic add (pyridin-3-yliiiethyl)-aiiude hydrochloride (Example 44a) 
Tht product of Example 33, Step B, mimely 6-bOTzyl-8-methyl-5,7-dioxo- 
6 J-dihydio-5H-thiazolo[3,2-^]pyrimidme-2-<:aibox acid (156 ing, 0.49 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 3-aminomethylpyridine 
(74 mg, 69 mmol), l-hydroxybenzotriazole hydrate (71 mg, 0.53 mmol), and 

10 l*[3-(dimethylamino)propyl]-3*ethylcaxfoodiimide hydrochloride (99 mg, 

0.S2 mmol). Tlie reaction mixture was stirred ovemi^t at room temperature. The 
reaction mixture was partitioned between ethyl acetate (300 mL) and water 
(100 mL), and the layers were separated. The organic layer was washed with 
saturated sodium bicarbonate solution, the layers wm separated and the organic 

IS layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 

resulting oil began to crystallize on standing. The oil/solid was taken up in ethyl 
acetate, filtered, concentrated to dryness, and triturated widi hexanes/ethyl acetate. 
The resulting solid, 6«benzyl-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (pyridin-3-ylmethyl>amide 

20 (Example 44) was collected by filtration, 140 mg (70%). The oil from the 

concentrated mother liquors was taken up in tetrahydrofuran and treated with HCl 
gas in ethyl ether to give the hydrochloride, 35 mg (Example 44a) (7.9%). MS 
(APa+), m/z (%): 407.2(100), 273.1 (50). 

EXAMPLE 45 

25 6-BeEizyl«8-metbyl-5,7-dioxo-6,7-^ihydro-5H-thiazolo[3,2Kr]^^ 
2-carboxyIic add (piperidin-4-ylmethyl)-amide hydrochloride 

Step A: The product of Example 33, Step B, namely 6-benzyl-8-methyl- 
5,7Hiioxo-6,7-dihydro-5H-thia2olo[3^-c]pyrimidine-2-carboxylic add (157 mg, 
0.50 nmiol) was dissolved in dimethylformamide (3 mL). Added were 

30 4-aminomediyl-N-tert-butyloxycarfoonylpiperidine (1 13 mg, S3 nomol), 
l-hydroxybenzotriazole hydrate (71 mg, 0 J3 nmiol) and 
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l-[3-(dimethylainino)propyl]*3-ethylcaibodiinu hydrochloride (IQS mg, 
0.55 xmnol). The reaction mixtme was stined ovenii^t at room temperature. The 
leaction mixture was partitioned betwera ethyl acetate (200 inL) and water 
(100 mL), and the layers were separated. The Qiganic layer was washed with 

5 saturated sodium bicartonate solution (100 mL), the layers were separ^ed, and 
the oiganic layer dried over magnesium sulfate, filtered, and evsqx>rated in vacuo. 
The resulting oil slowly crystallized on standmg. This was used directly in die 
next step. MS (APa+). m/z (%): 513.3(1), 4573 (15). 413.3 (40). 

Step B: The product of Example 45, Step A, 230 mg, 45 mmol, was taken 

10 up in dichloromethane (20 mL), and HCl gas was bubbled in for about 2 minutes, 
and the flask was stoppered and allowed to stand overnight at room temperature. 
The reaction mixture was concentrated to a foam, and ethyl ether was added The 
resulting solid was collected by filtration. The solid was very hygroscopic and 
turned to a gum that solidified on standing, 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydio-5H-thiazolo[3,2"C]pyrimidine-2-cait)oxylic acid (piperidin- 
4-yhnethyl>-aniide hydrochloride, 116 mg (56%); MS (APCI+), m/z (%): 
4133 (100). 

EXAMPLE46 

6-Ben^l-8^methyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^]pyri^ 

20 2-carboxyUc acid 3-fluoro-4-methoxy-benzylamide 

The product of Example 33, Step B, namely 6-ben2yl-8-methyl-5,7-dioxo- 
6,7-dihydn>-5H-thiazolo[3,2-c]pyrimidine-2rcariM)xylic acid (158 mg, 0.50 nomol) 
was dissolved in dimethylformamide (4.5 mL). Added were 3-fluoro- 
4-methoxybenzyl amine (80 mg, 52 mmol), l-hydroxybenzotriazole hydrate 

25 (71 mg, 0.53 mmol) and l-[3-(dimethylamino)propyI]-3-ethylcarbodiimide 

hydrochloride (102 mg, 0.53 nunol). The reaction mixture was stirred 3 days at 
room temperature. Tlie reaction mixture was partitioned betwera ethyl acetate 
(200 mL) and water (100 mL), and the layers were separated. The organic layer 
was washed with saturated sodium bicarbonate solution (100 niL), die layers were 

30 separated, and the orgaruc layer dried over magnesium sulfate, filtered, and 

evaporated in vacuo. The residue was filtered through silica gel (70-230 mesh) 
using hexanes/ethyl acetate, 7:3, v/v, as eluant The product-contaiiiing fractions 
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were concentrated and Ac residue triturated widi etiiyl edier. The resulting solid, 
6-benzyl-8-methyl-5J-dioxo-6J-dihydfo-5H.thiazolo[3^<]^ 
2-cait)Oxylic add 3-fluon>-4-methoxy-benzyIamide, was collected by filtration, 
53 mg (23%). MS (APa+). m/z (%): 454^ (80), 273^ (100). 

5 EXAMPLE47 

6-Benzyl*8-methyl-5,7-dioxo-<i,7-dmydro-5H-tlu^ 
2-carboxyIic add (pyridin-2-ylmethyI)-amide hydrodiloride 

Step A: The product of Example 33, Step B, namely 6-ben2yl-8-niethyl- 
5 J-dioxo-6,7KUhydro-5H-thiazolot3,2-c]pyrimidine-2-caiboxy add (183 mg. 

10 0.58 mmol) was dissolved in tetrahydiofuran (30 mL). The reaction mixture was 
cooled to C'C, 2 drops of dimethylformamide were added, then oxalyl chloride 
(0^ mL, 2.29 mmol) was added, and the mixture was stirred at OX under an 
atmosphere of nitrogen gas for 10 minutes. Then the reaction mixture was allowed 
to wann to room temperature, stirred ten minutes, and then concentrated to an 

15 oil/solid without heating. This material was used directly in the next step. 

Step B: To the product ftom Example 47, Step A, (146 mg, 0.44 mmol), 
was added under a nitrogen atmosphere, 2-aminomethyl pyridine (68 mg, 
0.63 mmol) in pyridine (3 mL). The reaction mixture was stirred 30 minutes, and 
then water was added, and the resulting mixture was extracted with ethyl acetate. 

20 Tht ethyl acetate solution was washed with water and brine and dried over 

magnesium sulfate, filtered, and concentrated to an oil. Water was added to the oil 
and decanted. Tlie oil was taken up in tetrahydrofuran and dried over magnesium 
sulfate. The process of washing with water and drying was repeated twice more to 
remove pyridine. Hie resulting brown solid was chromatographed on silica gel 

25 (70-230 mesh) using ethyl acetate as eluant The product-containing fractions 

were concentrated, the residue triturated with hexanes/ediyl acetate to give an off- 
white solid. The solid was taken up in tetrahydrofuran and treated with HQ gas in 
ethyl edier. Ttie resulting solid was collected by filtration, 6-benzyl-8-methyl- 
5,7.doxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriniidine-2-cart>oxylic arid (pyridin- 

30 2-yImethyl)-aiiiide hydrochloride, 73 mg (44%). MS (APCI+), m/z (%): 
407.1 (100), 331.1(50). 
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EXAMPLE48 
6-Benzyl-8-iiiethyl-5,7-dioxo-6,7-dihydi^ 
2-GarboxyIic add 4-inethyl-bei^yIamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6 J-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-caiboxylic arid (158 mg, 0^0 mmol) 
was dissolved in dimethylfonnamide (4 mL), Added were 4*mediylbenzyl amine 
(61 mg, 50 mmol), 1-hydroxybenzotriazole hydrate (68 mg, 0 JO nmnol) and 

1- [3-(dimethylamirio)propyl]-3-ettiylcari)odiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stiired overnight at room temperature. The reaction 
10 mixture was concentrated on the rotary ev^oraton Hie residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with saturated sodium bicarbonate solution, the layers were separated, 
and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
15 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2oloI3,2<]pyriniidine- 

2- cari)oxylic arid 4.methyl-ben2ylamide, 141 mg (67%). MS (APCI+), m/z (%): 
420.2(100). 

EXAMPIJE49 

6*Beiizyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^]pyiii^ 

20 2*carboxylic acid 4-trifluoroinethyl-benzylamjde 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2<]pyriinidine-2-caiboxylic arid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 4-trifluoromethylbenzyl 
amine (88 mg, 50 mmol), 1-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) 

25 and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperatuce. The leaction 
mixture was concentrated on the rotary ev^xirator. The residue was partitioned 
between ethyl acetate and water. The layers were separated and the organic layer 
was washed with saturated sodium bicarbonate solution, the layers were separated, 

30 and the organic layer dried over magnesium sulfate, filtered, and evqiorated in 
vacuo. Ihe residue was triturated widi hexanes/ethyl acetate to give the product, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyximidine- 
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2*caii>oxylic acid 4-trifluorojnethyl-benzylamide, 154 mg (65 %). MS (APCI+), 
mlz (%): 474.2 (100), 3713 (30). 

EXAMPLE 50 
6-Beii^i-8-methyl-5,7HUoxo-697-dihydro-5H-tlu^ 
5 2-carboxyIic add 4-cliloro-ba^ylainide 

. Tlie product ofExample 33, Step B, namely 6-benzyI-8.ineA^^ 
6,7-dihydio-5H-thiazolo[3;2-c]pyriinidine-2H:aiboxyfi^ add (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 4-chlorobenzyl amine 
(71 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) and 
10 l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. The reaction 
mixture was concentrated on the rotary ev^orator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with saturated sodium bicarbonate solution; the layers were separated 
15 and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydn)-5H-thia2olo[3,2-c]pyrimidine- 
2-caiboxylic acid 4-chloro-benzylamide; 170 mg (77%). MS (APCI+), m/z (%): 
440.1 (100), 442.1 (50). 

EXAMPLE 51 

6-Beii27l-^methyI-5,7Hiioxo-6,7-dihyditHSH-thiazolo[3,2<]pyrii^ 

2- Garboxylic add 4»trifluoromethoxy-beiizylainide 

The product of Example 33, Step B, namely 6-benzyI-8-methyl-5,7-diQxo- 
6,7-<iihydrc>-5H-tfuazo]o[3,2-c]pyrimidine-2-carboxylic add (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 
4-trifluomiethoxybenzyl amine (96 mg, 50 mmol), 1-bydroxybCTZotriazole 
hydrate (68 mg, 0.50 mmol) and l-[3-(dimethylamino)propyl]- 

3- ethylcaxbodiimide hydrochloride (100 mg, 0J2 notmol). The mixture was stirred 
overnight at room temperature. The reaction mixture was concCTtrated on the 
rotary cvapamar. Hie residue was partitioned between ethyl acetate and water. 
The layers were separated, and the organic lay^ was washed widi satnrateri 
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sodium Wcaibonate solution. The layers were separated and die oisanic layw 
dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue was 
triturated wiA hexanes/^yl acetate to give die product, 6-benzyl-8-meUijA- 
5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3,2-c]pyrimidine-2-cari)oxyIicacid 

5 4-trifluoromethoxy-ben2ylamide; 191 mg (80%). MS (APa+), m/z (%): 
490^ (100), 273^ (50). 

EXAMPLE52 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydn>-5H-tluaw»lo[3^]pyriiiiidiiie- 
2-car1>03^Iic add (2-methyl-thia2ol-4-ylmethyl>ainide hydrochloride 

10 C-(2-M^yl-fliiazoM-yI)-iiiethylainiiie 

Step A: C-(2-Afediyl-duazol-4-yl)-metfaylamine was made finom 
4-chloromethyl-2-nwthyl-tbiazole in 2 steps using the procedure of 
Culbertson TP, Domagala JM, Peterson P, Bongos S, Nidiols JB; J. Heterocyclic 
Chemistry 1987, 24, 1509. 

IS 6-Beiizyl-8-iiiethyl-5,7^Uoxo-6J-dihydn>-5H-tfaiazolo[3^]pyriiidd^ 
2<arbo:i7lic add (2-methyl-thiazol-4-ytaiiethyD-amide hydrochloride 

Step B: 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyiimidine-2-caifooxylic acid was treated as in Example 35, Stq> B 
with C-(2-Methyl-tfiiazol-4-yI)-methylamine. The free base crystallized from 
20 etfiyl acetate. The HGl salt made as in Example 35, Step B gavfe 6^ 

8-methyl-5,7^fioxo-6,7-dihydn>-5H-thiazolo[3,2-<]pyrimi.dine-2wMiboxylicadd 
(2-methyl-duazol-4-ylmethyl>amide hydrochloride (45%); MS (APCI+), m/z 
(%): 427(100), 169(25). 

EXAMPLE 53 

25 8-Afeth]i-thiazolo[3^]pyrimidine-5,7*dione 

The product of Example 2, Step D, namely 6-benzyl-8-metijyl- 
thiazolo[3,2-c]pyrimidine-5,7-<lione (1.00 g, 3.67 mmol) was dissolved in benzene 
(25 mL). Aluminum chloride (2.00 g. 15 mmol) was added, and the mixture 
heated at reflux for 16 hours. The warm mixture was poured over ice and stined 

30 until the ice melted. The resulting yellow solid was filtered and rinsed with water. 
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The solid was triturated with diediyl edier th^ dried in vacuo at 50^ for 
16 hours to give 8-inethyl-thiazolo[3^-c]pyriinidine-S,7-dione (83%). mp 
>230^C. MS (APa+), m/z (%): 183(100), 140(20). 

EXAMPLE 54 

S 8-Methyl-5,7-dioxo-6,7*^ydro-5H-tliiazolo[3,2<]py^ 
acid 

The product ftom Example 3, Step A, namely 6-benzyl-8-methyl- 
5 J-<Doxo^ J-<iihydro«5H-thiazolo[3^K:]pyriniidine-2-ca^ acid mediyl 
ester (4.0 g, 12 mmol) was dissolved in benzene (115 mL). Aluminum chloride 

10 (6.4 g, 48 mmol) was added and the suspension heated at reflux for 21 hours. The 
warm mixture was poured over ice and stirred until the ice melted. The solid was 
filtered. The solid was suspended in water and 1 M sodium hydroxide (1.1 eq.) 
was added. The mixture was stimed for 90 minutes, then filtered. The filtrate was 
treated with 1 M hydrochloric acid (1.1 eq.). The resulting solid was isolated and 

15 dried in vacuo at 50°C to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyrimidine-2-cartx)xylic acid (99%). >205** C. MS (APQ+X 
m/z (%): 227(25), 183(100), 139(20). 

EXAMPLE 55 

4-[2<-(4-Methoxy-benzyIcarbamoyl)-8-inethyl-597-dioxo-7H- 
20 thiazoIo[3;2-c]pyriniidiD-6*ylmethyI]-beiizoic acid 

8-Methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^c]pyrimidme-2-carboxylic 
acid 4-methoxy-benzylamide 

Step A: The product of Example 54 (10.0 g, 41 mmol) was dissolved in 
dimethylfonnamide (300 mL). To the solution was added l-hydroxybenzotriazole 

25 hydrate (6.08 g, 45 mmol) and l-[3-(dimethylamino)propyI]-3-ethylcaibodiimide 
hydrochloride (102 g, 53 mmol), then 4-methoxybenzylamine (5.9 mL, 
45 mmol). The mixture was stirred for 22 hours at room tenqierature. The 
dimedi^onnamide was removed in vacuum at 60^C. The residue was stirred in 
water for 30 minutes then filtered. Ute resulting solid was stirred with 10% 

30 aqueous sodium carbonate for 30 minutes. The mixture was filtered and rinsed 
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with water, then vacuum dried at 45**C for 16 hours to give 8-inethyl-5,7-dioxo- 
6 J-dihydro-5H-thiazolo[3,2-clpyrimidine-2-caiboxylic arid 4-inethoxy- 
benzylamide (77%). MS (APa+), m/z (%): 346(100), 303(30), 277(45), 

4-MethyIbeiizoic add tert-butyl ester 

5 Step B : To a solution of pyridine (125 mL) and tert-butanol (125 naL, 

L31 mole) was added 4-methylbenzoyl chloride (171 mL, IJZ9 mole). The 
reaction was stined at room temperature for 88 hours, tiien poured into water 
(325 mL) and EtOAc (325 mL). The layers were separated. The EtOAc layer was 
washed with 0.5 M HCl (3 x 200 mL), water (200 mL), aqueous sodium 

10 bicarbonate, and brine. The solvent was evaporated in vacuo to give the crude 

ester. The material was dissolved in hexanes (250 mL) and passed through silica 
gel eluting with additional hexanes. The solvent was evs^rated in vacuo to give 
4-methylbenzoic arid teit-butyl ester (96%). Ifl-NMR (CDCI3) 6 7.87 (d. 2H), 
7.20(d, 2H), 2.39(s. 3H), L58(s, 9H). 

15 4-Bromometfaylbeiizoic acid tert-butyl ester 

Step C: The product from Example 55, Step B (50.0 g, 0^6 mole) was 
dissolved in cari)on tetrachloride (250 mL). N-Bromosucrinimide (463 g, 
0.26 mole) was added followed by benzoyl peroxide (0.6 g, 0.0026 mole). Hie 
mbcturc was heated at reflux for 4 hours. The cooled reaction-was filtered, rinsing 

20 the solid with hexanes. Hie combined filtrate was washed with aqueous sodium 

bisulfite, and 0.5 M sodium hydroxide. The organic layer was dried (Na2S04) and 
passed through silica gel eluting with hexanes. Hie solvent was removed in vacuo 
to give 4-bromomethylbenzoic arid tert-butyl ester (72%). The material could be 
crystalUzed from methanol; mp 46-48; Ifl-NMR (CDOs) 5 7.95(d. 2H), 

25 7.41(d, 2H), 4.50(s, 2H), L59(s, 9H). 

4-[2-(4-Methoi7-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H* 
thiazolo[3,2-c]pyrimidin-6-ylmethyl>beiizolc acid terUhutyl ester 

Step D: The product from Exan^le 55, Step A (10.0 g, 29.0 mmol) was 
suspended in dimethylfoimamide (300 mL). Cesium carbonate (9^5 g. 
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29.3 mmol) was added followed by the product of Example 55, Step C. namely 
4.Bromomethylbenzoic acid tert-butyl ester (7.86 g, 29.0 mmol). After 17 horns, 
the dimethylfonnamide was removed in a vacuum at 70*'C, The residue was 
mixed with tetrahydnofuran and filtered through a pad of Celite over silica gel 
5 eluting with additional tetrahydrofiiran. Hie filtrate was evaporated in vacuo to an 
oil. The material was purified by chromatography on silica gel, eluting with 
CH2Cl2:tetrahydrofuran (19:1) to give 4-[2-<4-methoxy-benzylcaibamoyl)- 
8-methyl-5 J-dioxo-7H-duazolo[3,2-clpyrimidin-6-yhnethyl]-benzoic acid tert- 
butyl ester (80%). MS (APCI+), m/z (%): 536(35), 480(100), 317(80). 

10 4-[2-(4-Methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[392-c]pyrimldin-6-ylmethyl]-benzoic add 

S;ep E: The product from Example 55, Step D (12.2 g, 22.8 mmol) was 
dissolved in trifluoroacetic acid (100 mL) and stirred at room temperature for 
L5 hours. The solvent was removed ui vacuo at 40X. The resulting oil 

IS crystallized in tetrahydrofuran. The tetrahydrofiiran was evaporated in vacuo. The 
solid was triturated witti diethyl ether, then vacuum dried at 45^C to give 
4-[2-(4-methoxy-benzylcarbamoyl>8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid (80%); mp >210** C; MS 
(APCI+). m/z (%): 480(10), 317(100). 

20 EXAMPLE 56 

4*[2-(4-Metho3Qr.beii^lcarbamoyl)-8-methyl-S,7-dioxo-7H- 
thiazolo[3»2-c]pyrimidin-6-ylmethyl]-beiizoic acid sodium salt 

To the product of Example 55, Step E (1.05 g, 2.19 mmol), suspoided in 
ethanol (120 mL) was added 1 M sodium hydroxide (2.23 mL, 2.23 mmol). Aha 

25 20 minutes, water (2 mL) was added to complete the solution. The solution was 
filtered and the filtrate evaporated to a white solid The material was triturated 
with ethanol (10 mL) and rinsed twice with diethyl ether. The solid was vacuum 
dried at 55^C for 18 hours to give 4-[2-(4-methoxy-benzylcaibamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic add sodium salt 

30 (95%); MS (APa+), m/z (%): 480(20), 317(100). 
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4-[2-(4-Methoxy-ben:grlcarbamoyI)^methyl-S,7-dioxo-7H- 
tliiazoIo[3,2H:]pyriinidin-^yliiiethyI>be^ acid 2-diiiiethylaiiiino-ethyI 
ester hydrodiloride 

5 The product of Example 55, Step E was treated as in the procedure of 

Example 55, Step A using N J^-dimethylaminoethanol. The crude product was 
dissolved in ethyl acetate/tetrahydrofiiran and washed with water, 10% aqueous 
sodium carbonate and brine, dried (N^S04) and evq)orated to the free base. The 
material was dissolved in tetrahydrofiiran and treated with 1 M HCl in diethyl 
10 ether (1.2 equivalents). Hie resulting solid was filtered and rinsed with diethyl 
ether, then vacuum dried to give 4-[2-(4-methoxy-ben2ylcaibamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyriniidin-6-ylmethyl]-benzoic acid 
2-dimethylamino^thyl est^ hydrochloride (67%); MS (APC3+), (%): 
551(100), 317 (30). 

15 EXAMPLE 58 

4-[2-(4-F1uoro-beiizyIcart>amoyl)-8-methyI-5,7-dioxo-7H- 
thiazolo[3,2-c]pyriiiiidin«6-ylinethyl]-beiizoic acid 

8-Methyl-5,7HUoxo-6J-dihydro-5H-thiazolo[3^]pyrlmidine-2<arboxyIic 
acid 4-fluoro-benzylamide 

20 Step A: 8-Methyj-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2-carboxyiic acid was treated as in Example 55, Step A using 4-fluon>- 
benzylamine to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoro-benzylamide (99%); MS 
(APa-h), m/z (%): 334(100), 291(50), 265(95). 

25 4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3^]pyrimidin-6-ylmethyI]«beiizoic add tert-butyl ester 

Step B: The product of Step A was treated as in Example 55, Step D to 
give 4-[2-(4-iluoro-ben^lcarbamoyl>8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmetbyl}-benzoic acid teit-butyl ester (63%); MS 

30 (APa+), m/z (%): 524(35), 468(100), 317(55). 
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4-[2-(4-nuonHbeDzylcfirbamoyl)-«-inettiyI>S,7^^ 
thiazolo[3>c]pyriinidiii-6-yliiiethyl]-beDzi^add 

Step C: The product firom Stq> B was treated as in Example S5, Step E to 
give 4-[2-(4-flucttD-benzylcarbainoyl)-8-methyl-5,7-dioxo-7H- 
5 thiazolo[3^-c]pyriinidin-6-ylinethyl]-beii2oic acid (93%); MS (APa+), m/z (%): 
468(100), 317(50). 

EXAMPLE59 

4-[2-(4-Fluoro-benzylcari)amoyl).8-methyl-5,7-dioxo-7H- 
thjazolo[3^]p}Tiiiiidin-6-ylmethyl]-beiizoic acid Sodium Salt 

10 4-[2-(4-Ruoro-benzylcarbainoyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid was treated as in Example 56 
to give 4-[2-<4-fluoro-benzylcarbamoyI)-8-niethyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid sodium salt (85%); MS 
(APCI+), m/z (%): 468(30), 317 (100). 

15 EXAMPLE 60 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^]pyrimidin-6-ylmethyI]-benzoic acid 2-dimethylamin(Hethyl 
ester 

4-[2-(4-Fluoro-beiizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
20 thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid was treated with N^- 

dimethylaminoethanol as in Example 57. The crude compound was dissolved in 
ethyl acetate and washed with water and 10% aqueous sodium caibonate, dried 
(Na2S04) and evaporated. The residue was chromatographed on silica gel eluting 
with CH2Cl2:MeOH 9:1 to give 4-[2-(4-fluoro.benzylcari)amoyl)-8-mettiyl- 
25 5,7-dioxo-7H-thiazolo[3^-c]pyrimidin-6-yImethyl]-benzoic acid 

2-dimethylamino^thyl ester (30%); MS (APa+), m/z (%): 539(100), 388(15). 
317(20). 
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EXAMFLE61 

4-[2-(4-F1uonHbeiizylGart>amoyl)-8-metfayN^^^ 

thiazolo[3,2-c]pyriiiudin-6-ylm^yl]-beiiz^ add 2-dimethylaiiiino-ethyl 
ester hydrochloride 

5 Hie product of Example 60 was dissolved in tetrahydiofiiran and treated 

with 1 M HCl in diethyl ether (L2 equivalents). The resulting solid was filtered 
and rinsed with diethyl ether, then vacuum dried to give 4-[2-(4-fluoro- 
benzylcarbamoyl)-8-methyl-5J-dioxo-7H-thia2olo[3^-c]pyrimidin-^^ 
benzoic acid 2-dimethylamino-ethyl ester hydrochloride (41%); MS (APCI+), miz 

10 (%): 539(100), 388(20), 317(40). 

EXAMPLE62 

4-{8-Methyl-5,7-dloxo.2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 
thiazolo[3^c]pyrimidin-6-yimethyI}-benzoic acid trifluoro-acetate 

8-Methyl-5,7-Klioxo-6J-^ydro-5H-thia2olo[3^c]pyriim 

IS acid (pyridiii-4-ybnethyl)-amlde 

Step A: 8-Methyl-5,7.dioxo-6,7-dihydn)-5H-thiazolo[3,2-clpyrimidine- 
2-carboxylic acid was treated as in Example 55, Step A using C-pyridin-4-yl- 
methylamine to give 8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide (82%); MS (APCI+), 

20 mIz (%): 317(100), 274(50), 248(95). 

4.{8-Methyl-5,7^oxo-2-[(pyridin-4-yhnethyl)-carbamoyn-7H- 
thiazolo[3^]pyriniidin-6-ylmethyl}-beiizoic acid tert-butyl ester 

Step B: The product of Stq) A was treated as in Exanrple 55, Step D to 
give 4-{ 8-methyl-5,7-dioxo-2-[(pyridin-4-ylmethyI)-caii)amoyl]-7H- 
25 thiazolo[3,2-c]pyrimidin-6-yhnethyl }-benzoic acid tert-butyl ester (47%); MS 
(AP+) m/z (%): 507(100), 451(35), 317(35), 147(40). 
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4-{8-Methyl-5,7^oxo.2-[(pyridm-4.ylinethyl)-^^ 
thiazolo[3^]pyriiiiidiii-^yIinetfayI^ add trifluoro-acetate 

Step C: The product firom Step B was treated as in Example 55, Step E. 
Trituration with diethyl ether, ethyl acetate and again with diethyl ether gave 
5 4-{ 8-methyl-5 J-dioxo-2-[(pyridin-4-ytaiethyl)-cart)amoyl]-7H- 

thiazolo[3^-<:]pyrimidin-6-ylmethyl}-bcnzoic acid trifluoro-acetate (93%); MS 
(APCI+), m/z (%): 451(40), 317(100), 135(30), 

EXAMPLE 63 

4-{8-Methyl-5,7^iioxo-2-[(pyridin-4-ylmethyl)<arbanioyIl-7H- 
10 thiazolo[3^]pyriinidin-6-ylniethyl}-beiizoic add 2-diinethylaniino-eihyl 

ester dihydrochloride 

4-{8-MethyI-5J-dioxo-2-[(pyridin-4-ylmethyl><ari>amoyl]-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl}-benzoic acid trifluoro-acetate was treated as 
in Example 57. The crude product was dissolved in water and sodium bicart>onate 

15 was added until pH 8. The aqueous layer was extracted with ethyl acetate and 
ethyl acetate/tetrahydrofuran. The combined organic layers were washed with 
water, 10% sodium carbonate, and brine then evaporated to a foam. The material 
was chromatographed on silica gel eluting with tetrahydrofuran to give the free 
base. Hie foam was dissolved in tetrahydrofuran and treated with 1 M HCl in 

20 diethyl ether (2.06 eq.) to give 4-{ 8-methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl> 
cart)amoyl]-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl }-benzoic add 
2-dimethylaniino-ethyl ester dihydrochloride (93%); MS (APCI+), ro/z (%): 
522(100). 388(20), 317(40), 135(20). 

EXAMPLE 64 

25 8-Methyl-^(2-methyl-thiazoI-4-yliiiethyl)-5,7<Uoxo-6,7^ 

thiazolo[3^c]pyruiiiduie-2-carboxyIi€ add 4-fIuoro-beiizylaiiiide 

8-Methyl-S,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine- 
2-caiboxyIic add 4-fluoio-benzylamide was treated as in Example 55, Step D 
with 2-methy]-4-bn>momethyl-thiazole. Hie crude product was chromatogr^hed 
30 with silica gel eluting widi CH2Cl2:tetrahydiofurBn 9:1 to give 8-metfayl- 
6-(2-methyl-thia2ol-4-yhnethyl)-5,7-dioxo-6.7-dihydn>-5H- 
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thiazolo[3^<]pyiiinidine-2-<»iboxjiic acid 4-fluorD-baizylaniide (37%); MS 
(APa+), miz (%): 445(100), 294(80). 

EXAMPLE 65 

2-CWoro-4-[2-(4-fluoi^beiizyIcai*amoyl)*mcthyl-5,7-diox 
S iliiazoIor3^c]pyriiiiidin-6-ylmethyI]- acid methyl ester 

8-Methyl-5J-dioxo«6J-<iihydra-5H-thiazolo[3^<]pyrim 
2-carboxylic acid 4-fluoro-ben2ylaimde was treated as in Example 55, Step D 
with 4-bromomethyl-2-chloro-benzoic acid methyl ester- The crude product was 
chromatographed on silica gel eluting with CH2Cl2:tetrahydrofuran 9:1, then 

10 triturated with diethyl ether to give 2-chloro-4-[2-(4-fluoTo-benzylcarbamoyl)- 

8-methyl-5,7-dioxo-7H-thiazolo[3,2<]pyrimidin-6-ylmethyI]-benzoic acid methyl 
ester (86%); mp 176-178^0; MS (APa+), m/z (%): 518(40X 516(100), 367(20), 
365(50). 

EXAMPLE 66 

15 8-Methyl-5J-dioxo-6-(2H.tetiM»l-5-ylmethyl)-6,7H^ 

thiazolo[3^-c]pyrunidine-2-carboxylic add 4-fluoro-benzylaiiiide 

8-Methyl-5,7-dioxa-6-[(2-triphenylmethyl)-2H-tetimol.5-ylmefliyl]- 
6,7<^ihydi^5^-thiazolo[3^]pyriiiiidme-2s:artM>xyli^ acid 4-fluon>- 
benzylamide 

20 Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyriniidine- 

2-carboxylic acid 4-fluon)-benzylamide was treated as in Example 55, Step D 
with 5-chlon)methyl-2-(triphenylmethyl)-2H-tetrazole. The crude product was 
chromatographed on silica gel eluting with CH2Cl2:tetTahydiofuran, 19:1 to give 
8-methyl-5.7-dioxo-6-[(2-triphenyhnethyl)-2H-tetiazol-5-)dmethyl^^ 

25 5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide (50%); 
iH-NMR PMSOd5) 5 9.32(t, IH), 736(m, IIH), 7-16(t,2H), 6,95(m. 6H), 
534(s, 2H), 4.39(s, 2H), 1.88(s, 3H). 
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8.Methyl-5,7-dioxo.6.(2H-tctra2ol-5*yliiie^ 
tliiazolo[3^c]pyriiiddine-2-carboxyIic add 4-fluoro.beii27laiiiide 

Step B: The product firom Example 66, Step A (295 mg, 0.45 mmol) was 
suspended in tiifluoroacetic acid (5.0 mL). Triediylsilane was added diopwise 
5 until the mixture became colorless. The solvent was evopoaiated in vacuo, and the 
Tesidue triturated twice with diethyl ether. The material was vacuum dried at room 
temperature to give 8-methyl-5,7-dioxo-6-(2H-tetrazol-5-yhnethyl)-6,7^ydro- 
5//-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide (53%); MS 
(APCI+), m/2 (%): 416(35), 373(25), 306(30), 265(95), 222(100), 209(20). 

10 EXAMPLE 67 

8-Methyl-5,7-dioxo-6-thia2ol-2-ylmethyI-6,7-dihydro-5H- 
tMazolo[3>c]pyrimidine-2-carboxylic add 4«fluoro-beiizylam 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
15 2-carboxylic acid 4-fluoro-ben2ylamide was treated as in Example 55, Step D 

with 4-chloromethyl-thiazole. The crude product was chromatographed on silica 
gel eluting with CH2Cl2:tettiiiydrofiMran, 5:1. The resulting free base was 
dissolved in tetrahydrofuran and treated with IM HCl in diediyl ether (1^ eq.) and 
stirred 30 minutes. Hie solid was isolated by filtration and dried in vacuo at room 
20 temperature to give 8-methyl-5,7Tdipxo-6-tlua^^^ 

thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoro-benzylamide hydrochlcnide 
(44%); mp 183-185° C; MS (APa+), m/z (%): 431(100), 280(20). 

EXAMPLE68 

4-[2«(4-Flttoro-beiizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
25 thiazolo[3,2-c]pyrimldin-6-ylmettiyI>2-methyl-baizoic add methyl ester 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3,2-c]pyrimidine- 
2-carboxylic acid 4-fluoro-benzylamide was treated as in Example 55, Step D 
widi 4-bromomethyl-2-methyl-ben2Qic add methyl ester. The crude product was 
chromatographed on silica gel eludng with CH2Cl2:tetrahydrofuran 9:1, thai 
30 triturated witii diethyl ether to give 4-[2-(4-fluon)-benzylcarbamoyl)-8-methyl- 
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5,7-dioxo-7H-thiazoio[3^-clpyriimdin-6-ylmelhyy^^^ add methyl 

ester C75%); mp 179-180° C; MS (APa+), miz (%): 496(100). 345(15). 

EXAMPLE 69 

4-[2-(4-Fluoro-beii2ylcaii>amoj1)-8-iiiethyI-S,7-dioxo-7H- 
5 thiazolor3>clpyriinidni-6-yliiiethyll-2-methoxy-beiBBoic add methjA ester 

8-Methyl-5J-dioxc)-6J-<lihydro-5H-thia2olo[3a-clpyriinidine- 
2-carboxylic acid 4-fluon)-benzylamide was treated as in Exaiiq>le 55, Step D 
with 4-bromomethyl-2-methoxy-benzoic acid methyl ester. The erode product was 
chiomatographed on siUca gel eluting with CH2Cl2:tetrahydrofiiran 19:1, then 

J . " 

10 crystallized from diethyl ether and vacuum dried at room temperature to give 
4-[2-(4-fluoro-bcnzylcarbamoyl)-8-methyl-5J-dioxo-7H- 
thiazolo[3,2-c]pycimidiii-6-ylmethyll-2-methoxy-benzoic acid metiiyl estCT 
(75%); mp 191-193'* C; MS (APQ+X m/z (%): 512(100), 361(10). 

EXAMPLE70 

15 6-(4-FIuoro-ben2yl).8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thifizolo[3^]pyriniidine-2-Garboxylic add (pyridin-4-ylinethyl)-amide 
hydrochloride 

8-Methyl-5J-dioxo.6J-<iihydro-5H-thiazolo[3,2<lpyrimidiM^ 
2rcaii)oxylic acid (pyridiiit4-ylmethy])-ainide was tre^ as in Example 55, 
20 Step D with 4-fluorobenzyl bromide. The crude product was chromatogF&qihed on 
siKca gel eluting with CH2Cl2:tetrahydrofuran 2:1. The isolated free base was 

dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether to give 
6-(4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
25 hydrochloride (48%); MS (APCI+), m/z (%): 425(100), 291(40). 257(20). 
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EXAMFLE71 

6K4-Broiiio-baizyl)>8-iiietti3d'5>7<4i(HKH6,7-daiydro-5H- 
tliiazolo[3>c]pyriiiiidiiie-2-carbox3rlic add (pyridin^ylmethyD-amide 
hydrodiloride 

5 8-Methyl-5,7-dioxo-6,7-dihydio-5H-thiazoloP^-c]pyriimdine- 

2-cait»oxvlic acid (Dvridin-4-vlmetiiyl)-ainide was treated as in Example 55, 

— ^ * - 

Step D with 4-bromobenzyl bromide. The crude product was chromatographed on 
silica gel eluting with CH2Cl2:tetrahydrofiiran, 2:1 The isolated free base was 
dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether to give 
10 6-(4-brx)mo-beii2yl)-8-methyl-5,7-di6xo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyriinidine-2-caiboxylic add (pyridin-4-ylmethyl>amide 
hydrochloride (48%); MS (APa+), m/z (%): 487(100). 485(100). 

EXAMPLE 72 

6-(4.Chloro-beiizyl)-8-methyl-5,7-dioxo^,7.dihydro-5H- 
15 thiazolo[3,2H:]pyriinidine-2-carbo3^lic add (pyridin-4-ylniethyl)-aiiiide 
8-Methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3.2-c]pyriniidine- 
2-carboxylic acid (pyridin-4-ylmethyl)-aniide was treated as in Example 55, 
Step D with 4-chlorobenzyl bromide. The crude product was chromatographed on 
silica gel eluting with CH2Cl2:tetrahydrofuran, 2:1. The isolated free base was 
20 dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether to give 
6-(4-chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride (65%); MS (APCI+), m/z (%): 441(100). 307(20). 

EXAMPLE 73 

25 8-Methyl-6-[4.(morpholine-4<arbonyl)-beiizyl]-S,7-^^ 

thia2olo[3^]pyrimidiiie-2.carboxyUc acid (pyridin-4-ylmethyl).ainide 
hydrochloride 

8-Methyl-5,7-dioxo-6.7Klihydn)-5H-thiazolo[3.2-c]pyriinidine. 
2-carboxylic acid (pyridin-4-ylmethyl)-amide was treated as in Example 55. 
30 Step D with l-(4-bromomethylphenyl)-l-morpholin-4-yImethanone. The crude 
product was triturated with ethyl acetate to give the free base. Hie isolated free 
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base was dissolved in tetrahydrofuran and treated with IM HQ in di^yl etiier to 
give 8-methyI-6-I4-(motphoUn©-4<aibonyl>ben2yl]-5.7-dioxo-6.7-^ 
thia2olo[3^-<:]pyiimidine-2-caiboxylic add (pyridin-4-ylmethyl>-ainide 
hydrochloride (56%); MS (APa+), m/z (%): 520(80), 392(100), 336(70), 
5 292(80). 

EXAMPLE 74 

{542-(4-Fluoro.benzylcarbamoyl)*methyl-5,7-dioxo-7H- 
thia2olo[3^]pyrimidin-6-ylmethyI]-isoxa2ol-3-ylH^^ add methjd 

ester 

10 8-Methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyriniidine- 

2-caiboxylic acid 4-fluoro-benzylamide (100 mg, 0.3 mmol) was dissolved in 
dimethylfonnamide (3 mL), and cesium carbonate (98 mg, 0,3 nunol) was added, 
then (5-bromomethyl-isoxazol-3-yl)-carbamic acid methyl ester (71 mg, 
0.30 mmol) was added and the mixture stined overnight at room temperature. The 

15 reaction mixture was partitioned between ethyl acetate and 10% citric acid 

solution, the layers separated, the organic layer washed with brine, dried over 
niagnesium sulfate, filtered and concentrated. The residue was chromatographed 
on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, v/v, then 1/2, v/v as 
eluant to give the product, {5-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo- 

20 7H-thia2olo[3,2-c]pyriniidin-6-ylmediyl]-isoxazol-3-yl }-carbamic acid methyl 
ester, 58 mg (40%). MS (APCI+), m/z (%): 488.1(100), 265.2(98). 

EXAMPLE 75 

8-Methyl-5,7^oxo.6.[4.(2H-tetra2ol-5.yl)-beiizyl]-6,7-^ 
thiazoIo[3,2-€]pyriinidine-2-carboxylic add 4-fluoro-beiiqiaiiiide 

25 Step A: 8-Methyl"5,7-dioxo-6,7Kfihydro-5H-tfiiazolo[3,2K:]pyrimidine- 

2-caiboxylic arid 4-fluoro-benzylaniide (200 mg, 0.6 mmol) was dissolved in 
dimeth^oimamide (5 mL), and cesium carbonate (196 mg, 0.6 mmol) was 
added; then (4-bromomediyl-phenyl>-trityl-2ff -tetrazole (289 mg, 0.6 nmiol) was 
added and the mixture stined over three days at room tooperature. The reaction 

30 mixture was partitioned between ethyl acetate and 10% dtiic add solution, the 
aqueous layer back-extracted, the organic layers combined, the Grganic layer 
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washed with 10% citric acid and toee times witii brine, dried over magnesium 
sulfate, filtered and concentrated. The residue was chiomatogn^hed on silica gel 
(70-230 mesh) using hexanes/eftyl acetate, 2:1, v/v, then 1:1, v/v as eluant to give 
the product, which was used directly in the next step, 186 nig (42%). MS 

5 (APa+), m/z (%): 678.3(10), 243.2(100). 

Step B: The product from Step A, (186 mg, 0.25 mmol) was takra up in 
trifluoroacetic acid (6 mL) at room temperature and stirred for 3 hours. The 
reaction mixture was concentrated to dryness, and water was added and a white 
precipitate fonned and was collected by filtration and washed with ethyl ether and 

10 hexanes to give the product, 8-methyl-5,7-dioxo-6-[4-(2H-tetrazol-5-yl)-benzyl]- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro- 
benzylamide, 80 mg (65%). MS (APa+), m/z (%): 492.2(60). 

EXAMPLE76 

8-Methyl-6-[4-(morpholine-4-carbonyI)-benzyl]-S,7-dioxo-6,7-dihydro-5H- 
15 thiazolo[3,2-c]pyrimidine-2-carboxyIic acid 4-fluoro-benzylaniide 
8-Methyl'5,7-dioxo-6,7-dihydTO-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid 4-fluoro-benzylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylformamide (4 mL), and cesium carbonate (148 mg, 0.45 nmiol) was 
added and then l-(4-bn>momethyl-phenyl)-l-morpholino-4-ylmethanone (128 mg, 
20 0.45 mmol) was added and the mixture stirred four days at room tenqpmture. The 
dimethylformamide was removed in vacuo. The residue was partitioned between 
ethyl acetate and 10% citric acid solution, the layers separated, the organic lay^ 
washed witti brine, dried over magnesium sulfate, filt^ed and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the product, 8-methyl- 
25 644-(morphohne-4-cartx)nyl)-benzyl]-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide), 143 mg 
(59%). MS (APCI+), m/z (%): 537.2(50), 386.2 (100). 
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EXAMPLE?? 
6-(6-Fluoro-quinolm.2-ylmcthyl)*methyl-5,7-dioxo^ 
thiazolo[392Hr]pyrimidine-2-caii>ox^ add 4-fluoro*beiizylaiiiide 
8-Methyl-5J-dioxo-6J-dihydio-5H-tiuazolo[3^-<;lpy^ 

5 2-caiboxylic acid 4-fluoio-ben2ylaimde (150 mg, 0.45 mmol) was dissolved in 
dimethylfonnamide (4 mL) and cesium caibcmate (148 
added and then 2-(chlon)metby]>6-fluoro-quinoline (88. mg, 0.45 nmiol) was 
added and the mixture stined 4 days at loom temperature. The 
dimethylf ormamide was removed in vacuo. The residue was partitioned between 

10 ethyl acetate and water, the layers separated, the organic layer washed with brine, 
dried over magnesium sulfate, filtered and concentrated The residue was 
triturated with hexanes/ethyl acetate to give the product, 6-(6-fluoro-quinolin- 
2-ylmethyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2H:]pyrimidine- 
2-carboxylic acid 4-fluom-benzylamide, 143 mg (64%). MS (APCI+), m/z (%): 

15 493.2(50), 342.2 (100). 

EXAMPLE 78 

2-[2-(4-Fluoro-beiizylcarbamoyl)-8-methyl-S,7-dioxo-7H- 
thiazolo[3,2-c]pyriniidin-6-ylmethyl]-5-methoxy-pyriim 
methyl ester 

20 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-carboxylic acid 4-fluon)-benzylamide (150 mg, 0.45 nmiol) was dissolved in 
dimethylformamide (4 mL) and cesium carbonate (148 mg, 0.45 nmiol) was 
added and then 2-chloromethyl-5-methoxy-pyrimidine-4-carboxyiic add methyl 
ester (11? mg, 0. 45 mmol) was added, and the mixture stirred 4 days at room 

25 tenq)eiaturB. The dimethylformamide was removed in vacuo. The residue was 

partitioned between ethyl acetate and water, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, Sltexed and concentrated. Hie 
residue was triturated with hexanes/ethyl acetate to give the product, 
2-[2-(4-fluoro-benzylcarbamoyl)-8-mefliyl-5,?-dioxo-?H- 

30 tiuazolo[3^-c]pyrimidin-6-ylmethyl]-5-methoxy-pyrimidine-4-ca^ acid 
methyl ester, 30 mg (13%). MS (APa+), m/z (%): 514.2(100), 363 J (50). 
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EXAMPLE79 
6-But-2-ynyl*methyl-5,7^1ioxo-6jHlihydro.5H-t^ 

2-carboxylic add 4-fluoro-benzylaiiiide 

8-MethyI-5J-dioxo-67KiihydfO-5H-thia2X)lo[3^-^]pyri^ 
5 2-carboxylic acid 4-fluoro-benzylamide (150 mg, 0.45 nunol) was dissolved in 
jj; jjj-*j,yifoj^oTTude (4 inL) and cesium caAonate (148 mg, 0.45 mmol) was 
added, and then l-bn)mo-2-butyne (60 mg, 0.45 mmol) was added and the 
mixture stirred 5 days at room tempOTture. The dimethylformamide was removed 
in vacuo. The residue was partitioned between ethyl acetate and 10% citric acid 
10 solution, die layers separated, die organic layer washed widi brine, dried over 
magnesium sulfate, filtered and concentrated. Tlie residue was triturated witii 
hexanes/ethyl acetate to give die product, 6-but-2-ynyl-8-metiiyl-5,7-dioxo- 
6,7-dihydro-5H"thia2»lo[3,2-c]pyrimidine-2-cartK)xylic acid 4-fluoro- 
benzylamide. 125 mg (72%). MS (APa+), m/z (%): 386.2(100). 

15 EXAMPLE 80 

8-MethyI-5,7-dioxo-6-(2-oxo-2H-l-bcn2opyiM-6-ylmeto^^ 
thia2olo[3^]pyriniidine-2-carboxylic add 4-fluoro-beiizylamide 

8-Mediyl-5,7-dioxo-6,7-dihydro-5H-duazolo[3^-c]pyiiniidine- 
2-carboxylic acid 4-fluoro-benzylamide (377 mg, 1.1 mmol) was dissolved in 

20 ^ dimetfiylfoimaimde (7 mL) and cesium caibonate (365 mg, 1.1 namol) was added, 
and dien 6-bromometiiyl-chiomen-2-one (270 mg, 1.1 mmol) was added and the 
mixture stirred 13 days at room temperature. The dimethylformamide was 
removed in vacuo. The residue was partitioned between ethyl acetate and 10% 
citric acid solution, tiie layers separated, die organic layer washed widi 10% citric 

25 acid and brine, dried over magnesium sulfate, filtered and concentrated. The 

residue was triturated witii hexanes/ethyl acetate and dien chromatogr^bed on a 
short pad of silica gel (70-230 mesh) followed by column chromatography using 
hexanes/etiiyl acetate to give tiie product, 8-methyl-5,7-dioxo-6-(2-oxo-2H- 
l-benzopyran-6-yhnediyl)-6,7-dihydro-5H-fluazolo[3,2<]pyrimidi^ 

30 2-caiboxylic acid 4-fluQn>-benzylamide, 78 mg (14%). MS (APa+), m/z (%): 
492.3(100), 341.1 (80). 
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EXAMFLESl 
6-(4-Metlianesiilfonyl-ben^l)-8-methyl^^^ 

thia2olo[3>c]pyrimidiiie-2-carboxyIicadd (pyridin-4-ylmeth3l)-ainide 
hydrochloride 

5 Theproductfn)mExainple62,StepA,namely S-methyl-SJwfioxo- 

fi J-dihydn>-5H-thiazolo[3^-c]pyriinidine-2-caiboxyU^ arid (pyridin-4-yhnethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylformaimde (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added followed by 
4-methylsulfonylbenzyl chloride (102 mg, 0.5 mmol), and the mixture stirred 

10 overnight at room temperature. The dimethylformamide was removed in vacuo. 

The residue was partitioned between ethyl acetate and water, the layers separated, 
the organic layer washed with brine, dried over magnesium sulfate, filtered and 
concentrated. No product was in the ethyl acetate layer. The product was insoluble 
in both phases; The insoluble material was collected by filtration and dried in 

15 vacuo. The solid was stined in ethereal HCl to give the product, 

6-(4-methanesulfonyl-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3j2-c]pyrinudine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride, 0.082 g (32%). MS (APa+), miz (%): 485.1(100). 351.0 (50). 

EXAMPLE 82 

20 6-(3-Cyaiio»lKsiu^l)-8-methyl-5,7-dioxo-6,7-di^ 

thiazolo[3,2-c]pyrimidhie-2-carboxylic acid (pyridin-4-ylniethyl>*amide 
hydrochloride 

The product from Example 62, Step A, namely 8-metiiyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic add (pyridin-4-ylmethyl)- 

25 amide (158 mg, 0.5 mmol) was dissolved in dimethylfcmnamide (5 mL) and 

cesium caxfoonate (163 mg, 0.5 nmiol) was added and di» S-cyanobenzyl bromide 
(98 mg, QJS mmol) was added, and die mixture stirred ovemi^t at room 
temperature. Hie dimethylformamide was removed in vacuo. Thexesidue was 
paititioned between ethyl acetate and water, the layers separated, the organic layor 

30 washed widi brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/eth^ acetate to give die product, 151 nig 
(70%). A portion of the solid was stuied in ethmal HCl to give the product. 
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6-0-cyano-benzyl)-8-me%l-5J-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic arid (pyridin-4-ylmethyl)-ainide, 
hydrochloride, 0.082 g. MS (APa+), miz (%): 432.1(100), 298.1 (50). 

EXAMPLE 83 
6-[2-(4-Chlo]^beiizenesulfonyl)-ethyI]-«-m 

thiazolo[392-c]pyrimidine-2-cariN>xylic add (pyridin-4-ylinethyl>aimde 
hydrochloride 

The product from Example 62, Step A, namely 8-metfayl^5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic add (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL), and 
cesium caitxmate (163 mg, 0.5 mmol) was added; then 2-chlQroethyl- 
4-chlorophenyl sulfone (120 mg, 0.5 mmol) was added, and the mixture stined 
overnight at room temperature. Hie dimethylfonnamide was removed in vacuo. 
The residue was partitioned between ethyl acetate and water, the layers separated, 
the organic layer washed with brine, dried over magnesium sulfate, filtered and 
concentrated. The solid was stirred 2 hours in ethereal HCl to give the product, 
6.[2-(4-chloro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cart)Oxylic acid (pyridin-4-ylmethyl)-ainide 
hydrochloride, 156 mg (57%). MS (APa+), m/z (%): 519.1(40), 521.1 (20). 

20 EXAMPLE 84 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-ben2yl)-6,7-dihydro-5H- 
thiazolo[3^c]pyrimidine-2-carboxyUc add (pyridin«4-ylmethyl)-amide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
25 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carix)xylic add (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL), and 
cesiimi caibonate (163 mg, 0.5 mmol) was added; then 4-bromomethylbenzene 
sulfonamide (125 mg, 0.5 mmol) was added and the mixture stined overnight at 
room temperature. ITie dimethylfonnamide was removed in vacuo. The residue 
30 was partitioned between ethyl acetate and water, the layers separated, the organic 
layer washed with brine, dried over magnesium sulfate, filtered and concentrated. 
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The solid was stined 1 hour in ethereal HG to give die product, 8-methyl- 
5,7-dioxo-6K4-sulfamoyI-benzyI)-6J-<iihydn)-5H-thiaz^^ 
2-carboxylic acid(pyridin-4-ylinethyI)-ainide hydrochloride, 145 mg (56%). MS 
(APa+), miz (%): 486.1(100), 352.0 (90). 

EXAMPLE85 

6-(4-Cyano-ben2yl)-8-metiiyl-5,7-dioxo-6,7^ihydro-5H- 
thiazolo[3^]pyriinidine-2-carboxyIic add (pyridin-4*ylmethyl)-amide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyiimidine-2Hcarboxylic acid (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylformamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added; then 4^yanobenzyl bromide 
(98 mg, 0.5 mmol) was added and the mixture stirred overnight at room 
temperature. The dimethylformamide was removed in vacuo. The residue was 
partitioned between ethyl acetate and water, the layers separated, the organic layer 
washed with bnne, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give a pale brown solid Die 
solid was stirred in ethereal HCl for 1 hour to give the product, 6-(4-cyano- 
benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3,2<]pyrinM 

2- carboxylic acid (pyridin-4-ylmetiiyl)-amide hydrochloride, 0.102 g. MS (AP+) 
m/z (%): 432.1(100), 298.0 (30). 

EXAMPLE 86 

8-Methyl-5,7-4ioxo-6-(3-oxo-3-pheD3l-propyl>^7wlihydro-5H- 
thiazolo[3^]pyriniidine-2-carboxylic add 4-fluoro-beiizylaiiude 

25 In an 8 roL screw cap vial was added a solution of 8-nietfiyI-5,7-dioxo- 

6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine-2-carboxylic add 4*fluon>- 
benzylamide,(0.033 g, 0.1 mmol) in dimethylformamide (1 mL), a solution of 

3- chloro-l-phenyl-propan-lKme (0.039 g, 023 mmol) in dimethylformamide 

(0 J75 mL) and anhydrous cesium carbonate (0.075 g, 0.023 mmol). The vial was 
30 capped and the reaction mixture was shaken for 24 hours at room tempmUure. 
The reaction mixture was filtoed and the solvit was removed under vacuunL 
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Purification was earned out via leveise-phase HPLC (3% n-propanol in 
acetonitrile and 3% n-propanol in water as the eluent; C-18 column). 0.028 g 

(60%). MS (APCI), miz ([M+H1+) 466.5. 

EXAMPLES? 

5 8-Methyl-5J<^ioxo-6-(l-pheDyl-ethyl)-6,7HlihydnHffl^ 

thiazolo[3^c]pyriinidine-2*carboxylic add 4-fluoro-beiizylaiiiide 

The reaction was run according to the procedure of Example 86. 

MS (APCD, m/z ([M+H]+) 438.4. 

EXAMPLE 88 

10 8-Methyl-5,7-4ioxo-6-(2-phenylmethanesulfonyl-eth3l)-6,7-dihydro-5H- 
thiazolo[3»2-c]pyrimidine-2-carboxylic add 4-fluoro-beiizylamide 
TTie reaction was run according to the procedure of Example 86. 

MS (APCI), m/z ([M+H1+) 516.5. 

EXAMPLE 89 

15 6-(5-CyanfHpentyl)-8-methyi-5,7-dioxo-6,7-dihydn>-5H- 

thiazolo[3^]pyrinudine-2-carboxylic add 4-fluoFo-beiizylaniide 

The reaction was run according to the procedure of Example 86. 

MS (APCI), m/z ([M+H1+) 429.4. 

EXAMPLE 90 

20 6-CE)-But-2-eDyl-8-methyl-5,7-dioxo-6J-dihydro-5H- 

thiazDlo[3,2-c]pyriinidine-2-carboxyIic add 4-fluoro-beiizylanude 

The reaction was run according to the procedure of Example 86. 

MS (APCI), m/z ([M+H]+) 388.4. 
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EXAMPLE91 
8-MethyK5,7-dioxo-6-(E)-pent-2-enyl-6,7-^ydr^ 
thiazolo[3^]p]Tiiiudine-2H»iiN>3Q^Uc add 4-fluoro-beiizylaiiiide 

The reaction was run according to the procedure of Example 86. 

5 MS(APCD,m/z(IM+H]+)402;4. 

EXAMPLE92 
6-sec-Butyl-8-methyl-5J-dioxo-6,7-Kiihydro-5H*th^ 
2-carboxylic acid 4-fluoro-beiizylainide 

The reaction was run according to the procedure of Example 86. 

10 MS (APCI), miz ([M+H1+) 390.4. 

EXAMPLE 93 
8.Methyl-6-(2.methyl-allyl)-5,7-dioxo-6^7-dihydro-5H- 
thiazolo[3^-c]pyrimidine*2-carboxylic acid 4-fluoro-benzylamide 
The reaction was run according to the procedure of Example 86. 

15 MS (APO), mIz ([M+H]+) 388.4. 

EXAMPLE 94 
6-(l-Ethyl-propyl)-8-methy]-5,7-dioxo-6»7-dihydro-5H- 
tiiiazolo[3^]pyrimidine-2-carboxyIic acid 4-fluoro*benzylamide 

The reaction was run according to the procedure of Example 86. 

20 MS (APCI), m/2 ([M+H]+) 404.4. 

EXAMPLE 95 

8*Methyl-5,7-4ioxo-6-pent-2-ynyI-6,7-dihydnH5H-thiazolo[3^]pyi^^ 
2-carboxylic add 4-fluoro-beiizylamide 

The reaction was run according to the procedure of Example 86. 

25 MS (APCD. m/z ([M+H]+) 400.4. 
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EXAMPLE96 
6-(2-Ba[izeiiesulfonyl-ethyl)^metfayK5,7-^^ 
thiazolo[3^]pyriiiiiduie-2-carboxylic add 4-fluoro*benzylaiiiide 

The reaction was nin according to die pioceduie of Example 86. 

MS (APCI), miz ([M+H]+) 502.5. 

EXAMPLE 97 

8-Methyl-6*(3-methyl-but-2-enyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^]pyriiiiidine-2-carboxyIic acid 4-fluoro-benzylainide 

The reaction was run according to the procedure of Example 86. 

MS (APCI), m/z ([M+H]+) 402.4. 

EXAMPLE98 

6-[2-(4.FIuoro-ben2enesulfonyI)-ethyI]-8-methyl-5,7«^iioxo-6,7Hdihy 
thiazolo[3^«c]pyrimidme-2-carboxylic acid 4-fluoro-beiizylamide 
The reaction was run according to the procedure of Example 86. 

MS (APCI), m/z ([M+H]+) 520.5. 

EXAMPLE 99 

6-[3-(4*I<luoro-phenyl>3-oxo-propyI]*8*methyI-5J-dioxo-6J-^ihydi^ 
thiazolo[392-c]pyrimidine-2-carboxylic add 4-fluoro-benzylaimde 

Die reaction was run according to the procedure of Example 86. 

MS (APC3), m/z ([M+H1+) 484.4. 

EXAMPLE 100 

6-(2-Beiizoylamino-ethyl)-8-methyl-S,7-dioxo-6,7-4ihydro-^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic add 4-fluoro-beiizylamide 

The reaction was run according to the procedure of Example 86. 

MS (APCI), m/z ([M+H]+) 48L5. 
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EXAMPUElOl 

8-Metfa]^-5,7-4ioxo-6-(2-phenoxy-«thylHi,7Hlft 
thiazoIoP,2H:]pyriiiiidine-2-carbo3grIic acid 4-fluoro*bei^ylaiiiide 

The reaction was run according to the proceduie of Example 86. 

5 MS (APCI). m/z ([M+H1+) 454.4. 

. EXAMPLE 102 
6-(3,4-Dichloi^ben^l)-5,7-4ioxo-6,7-dihydnH5H-th^ 
2-carboxylic add 4*methoxy-beiizylaiiiide 

Lithium hexamethyldisilazane (0.9 mL, 1 M in THF, 0.9 mmol) was added 
to a solution of 6-(3,4-dichlorobenzyl)-thiazolo[3^-c]pyrimidine-5,7-dione 
(Example 12, Step A, 0200 g, 0.61 mmol) in tetrahydrofuran (10 mL), under 
nitrogen at -72**C. After 3 minutes, l-isocyanatomethyl-4-methoxy-benzene 
(0.22 mL, 1.5 mmol) was added. The reaction was stirred 15 minutes, then 
aqueous ammonium chloride was added, and the reaction allowed to warm to 
room temperamre. EtOAc (50 mL) was added to the reaction, water layer was 
removed, and the organic layer was, dried (Na2 SO4) and evaporated The residue 
was chromatographed on silica gel eluting with CH2CI2: EtOAc, 9:1. The isolated 

product was triturated with diethyl ether and dried in vacuum to give 45.2 mg 
(15%) of 6-(3,4-dichlorobenzyl)-5.7-dioxo-6,7-dihydio-5H-thiazolo[3^- 
c]pyrimidine-2-caii>oxylic acid 4-methoxy-benzylaniide: mp 206^207° C; 
MS (APa+), m/z (%): 493(15), 492(80), 490(100), 329(40), 326(55), 263(30), 
121(30). 

EXAMPLE 103 
4-[2-(4-Metboxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H« 
25 thiazolo[392-c]pyrim]diD-6-ylmethyl]-beiizoic acid m^yl ester 

8-mettayI-597-^oxo-7H-tliiazolo[3y2-c]pyriiiddiD-6-ylmetl^ add 
metliyl ester 

Step A: 8-Methyl-thiazolo[3,2-c]pyrimidine-5,7-dione (4J55 g, 25.0 nimol) 
was suspended in dimethylfonnamide (100 mL) under a nitrogen atmosphere. 
30 Cesium caibonate (8.96 g, 27.5 mmol) was added followed by 4-brDmomethyl- 
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benzoic acid methyl ester (5.96 g, 26,0 mmol). The reaction was stined at SO^'C 
for 4 hours. The solvent was evaporated in vacuo. The resulting solid was 
triturated with diethyl ether to give 8-methyl-5J-dioxo-7H-thiazolo[3^- 
c]pyriniidin-6-ylmethyl]-benzoic acid methyl ester (91%); MS (APa+), m/z (%): 
5 331(100X661(15). 

4-[2-(4-Methoxy.benzylcarbamoyl)-8-methyl-5J-dioxo-7H-tli^ 
c]pyrimidiii-6-ylmethyI]-benzoic acid methyl ester 

Step B: The reaction was run as in Example 102 to give 4-[2-(4-methoxy- 
behzylcart)amoyl)-8«methyl-5J-dioxo-7H-thiazolo[3^-c]pyrimidin-6-ylmethyI^ 
10 benzoic acid methyl ester (23%): mp 163-165^ C. MS (APa+), m/z (%): 
494(100), 331(50). 121(40). 

EXAMPLE 104 

4-(8-Methyl-5,7Hiioxo-7H-thiazolo[3;2-c]pyrimidin-6-ylmet^^^ 
tert-butyl ester 

15 The reaction was run as in Example 103, Step A, using 4-bromomethyl- 

benzoic acid tert-butyl ester. 4-(8-Methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin- 
6-ylmethyI)-benzoic acid tert-butyl ester was isolated (90%): mp 163-165** C 
MS (APa+), m/z (%): 373(90), 317(100). 

EXAMPLE 105 

20 4-[2-(3-Fluoro-benzylcarbamoyl)-8-mettiyl-5,7-dioxo-7H* 

thiazolo[3»2-c]pyrimidin-6-ylmethyl]-beiizoic add methyl ester 

8-Methyl-5J-dioxo-7H-thiazolo[3^-c]pyrimidin-6-ylmethyl]-b«izoic acid 
methyl ester was treated as in Example 102 using l-fluoro-3-isocyanatomethyl- 
benzene. The resulting solid was purified by flash chromatogr^hy on silica gel 

25 eluting with CH2Cl2:THF, 19: 1 to give 4-[2-(3-fluon>-benzylcaibamoyl)- 

8-methyl-5,7-dioxo-7H-thia2olo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl 
ester (36%): mp 209-211^ C; MS (APa+), m/z (%): 482(100), 331(75), 
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EXAMPLE106 
4-[2-(4-Fluoro-beiizylcarbaiiioyl)-8-mett^^ 
c]pyriiiiidin-6-ylinethyI]-beiizoic acid methsi ester 

8-Methyl-5 J-dioxo-7H-thiazolo[3^<]pyrimidin-6-yl^ arid 
methyl ester was treated as in Example 102 using l-flucTO-4-isocyanatomethyl- 
benzene. Tht resulting solid was purified by flash chiomatogr^hy on silica gel 
eluting with CH2Cl2:tetrahydiofixran, 24:1 to give 4-[2-(4-fluoro- 
benzylcaibamoyl>8-methyl-5J-dioxo-7H-thiazolo[3;2K:]pyrimi^ 
benzoic arid methyl ester (30%): mp >215^C; MS (APQ+X miz (%): 482(100). 
331(70). 

EXAMPLE 107 

6-(4-Cyano-benzyl)-8-methyI-5,7-dioxo-6,7.dihydro-5H-thiazoto^^ 
€]pyriniidine-2-carboxyIic add 4-fluoro-beiU7laiiiide 

6-(4-Cyano-beiizyI)-8-methyl-597-dioxo-6,7-dihydro*5H- 
15 thiazolo[3^c]pyriniidine-2-Garboxylic acid 

Step A: The product of Example 53, namely 8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione-2-carboxylic arid was reacted wift 
4-bromomethyl-benzonitrile according to the procedure of Example 103, Step A, 
to give 6-(4-'Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (36%); MS (APa+), m/z (%): 
298(100). 

6-(4-Cyano-beii3yI)-8-methyl-5,7.dioxo-6,7-dihydro-5H- 
tliiazolo[3^c]pyrimidine-2*carboxyIic acid 4-fluoro«-b^izylaiiiide 

Step B: 6-(4-Cyano-benzyl)-8-methy]-5,7-dioxo-6,7-dihydro-5H- 
25 thiazolo[3^-c]pyhmidine-2-carboxylic arid was treated as in Example 102 using 
l-fluoro-4-isocyanalomethyl-benzene. TTie crude product was chromatographed 
on silica gel eiudng with CH2C]2:tetrahydrofuian, 19:l.Ilie product was dien 

triturated with diettiyl ether and vacuum dried at room temperature to give 6-(4- 
cyano-benzyl)-8-mediyI-5,7Klioxo-6J-dihydro-SH4hiazolo[3,2<]py^^ 
30 caiboxylic arid 4-fluoio-benzylamide (2S%): mp >220''C; MS (APQ+X m/z (%): 
449(100), 298(85). 
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EXAMPLE108 
8-Methyl-6-[4-(moipholme-4-5iiIfonyl>be^ 
5,7«dione 

The product £rom Example S3, namely 8-mediyl- 
S thiazolo[3^-c]p}Timidine^S,7-diane (586 mg, 3J2 mmol), 

4-moipholinosulfonylbenzyl bromide, (1.031 g, 3.2 mmol). cesium carbonate 
(1 JOS g, 3.4 mmol) and dimethylfomiamide (9 mL) were stin^ 
temp^ature overnight The dimethylfomiamide was removed on the rotary 
evaporator at 60^C. The residue was partitioned between ethyl acetate (200 tdL) 

10 and water (100 mL), the layers separated, the organic layer washed with brine 
(50 mL) and dried over magnesium sulfate, filtered and concentrated to a tan 
solid Trituration with hexanes/ethyl acetate and filtration gave the product, 8- 
methyl-6-[4-(morphoIine-4-sulfonyl)-ben2yI]-thiazoIo[3^-c]pyrimidine-5,7- 
dione, as a tan solid. 1.195 g (88%). MS (APa+), m/z (%): 422.1(100), 

15 183.1 (25). 

EXAMPLE 109 

6-Beiizyl-8-methyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^c]pyrimidm 
2-carboxylic acid 3»methoxy-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

20 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 3-methoxybenzyl 
amine (64 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 0.50 namol) 
and l-[3-(dimethylamino)propyI]-3-ethylcarbodiimide hydrochloride (100 mg, 
0.52 mmol). The mixture was stirred overnight at room tempmtuie. The reaction 

25 mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. Hie layers were separated, and the organic lay^ 
was washed with water, saturated sodium bicarbonate solution, and brine. The 
layers were separated, and the organic layer dried ova: magnesium sulfate, 
filtered, and evaporated in vacuo. Tlie residue was triturated with diethyl 

30 eth^/hexanes/ethyl acetate to give the product, 6-benzyI-8-mediyl-5,7-dioxo-6,7- 
dihydro-SH-thiazolo[3,2-c]pyrimidine-2*carboxylic acid 3-methoxy-benzylamide, 
164 mg (75%). MS (APa+), m/z (%): 436(100). 273(90). 



wo 02/064599 



PCT/1B02/00313 



-136- 
EXAMPLE 110 
6-Ben^l-8-iiiethyl-5,7-dioxa-6,7Mlihydi^5H-tfai^ 
2-GarboxyIic acid (teti^ydro*fuiwi-2-ylmeihyl)-aimde 

Tlie product of Example 33. Step B, namely 6-ben2yl-8-methyl-5,7-dioxo- 
5 6,7-dihydio-5H-thiazolo[3.2-c]pyrimidine-2-carboxylic add (158 mg. 0.50 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were tetiahydnifuifiiryl 
amine (51 mg. 50 mmol), 1-hydioxybenzotriazole hydrate (68 mg, 0.50 mmol) 
and l-[3-<dimethylamino)propyl]-3-ethyIcaibodiimide hydrochloride (100 n^, 
0.52 mmol). The mixture was stined 13 days at room tempoature. The reaction 
10 mixture was concentrated on the rotary evaporator. The residue was paititioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with water, saturated sodium bicarbonate solution, and brine. The 
layers were separated and the organic layer dried over magnesium sulfate, filtered, 
and evaporated in vacuo to give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7- 
15 dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (tetrahydro-furan-2- 
ylmethyl)-amide, 147 mg (73%). MS (APCI+), m/z (%): 400(100), 273(50). 

EXAMPLE 111 

{5-[2-(4-Fluoro-benzylcarbamoyI)-8-methyl-5,7-dioxo-7H-thiazo]o[3,2- 
c]pyrimidine-6-yImethyl]-isoxazol-3-yi}-carbamic acid methyl ester 
20 MS-APa (M+1): 489.5 

EXAMPLE 112 

6-Benzyl-8-formyl-5,7-dioxo-6J-dihydn>-5H*thiazolo[3^c]pyrimidin^^ 
carboxylic add 4-fluoro«beiizylamide 

(l-Beiizyl-2,6-dioxo-1^3,6-tetrahydro-pyriiiudin-4-ylsiiU^ 
25 methyl ester 

Step A: 3-Ben2yl-6-chloro-lH-pyrimidine-2,4-dione (23.7 g, 100 mmol), 
methyl thioglycolate (1 1 mL, 123 mmol), and dimethylformamide (100 mL) were 
heated at 55°C for about one hour. Hien triethylamine (15 mL, 108 mmol) was 
added, and the mixture heated at 70°C for 2 hours. Hie mixture was then stirred 
30 for 3 days at room temperature at which time more methyl diioglycolate (43 mL, 
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44.6 ininol) and trietbylamine (94.5 mL, 30 nunol) wm added, and the mixture 
was heated at 70^C for 1 hour. The volatiles were removed on a rotary evqx>rator 
iSa^C), and the residue was partitioned between ethyl acetate (400 mL) and water 
(400 mL). The layers were separated, and the organic layer was washed with 10% 
5 aqueous citric acid solution (100 niL) and brine (100 mL), and dried over 

magnesium sulfate. The organic layer was filtered and concentrated. The aqueous 
washes were extracted again with ethyl acetate (400 mL) and the orsanic layer 
washed with brine (100 mL) and dried over magnesium sulfate, filtered and 
combined with the first ethyl acetate wash. The solution was concentrated to a 
10 yellow solid. The solid was triturated with ethyl acetate/hexanes (1:1), and the 
resulting solid collected by filtration; yield 18.6 g. MS (APa+), m/z (%): 
307.1(100), 275.0 (40). 

6-Beiizyl-5,7-dioxo-6,7-dihydro-5H-thiazoIo[3^,c]pyrimidin^ 
acid methyl ester 

IS Step B: Neat dimethylformamide dimethylacetal (6 mL, 45 mmol) was 

added dropwise to a rapidly stirred solution of (l-benzyl-2,6-dioxo-l,23«6- 
tetrahydro-pyriniidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 mmol) in 
tetrahydrofuran (250 mL) at 50**C. The solution was stirred at 50**C for 0.5 hour, 
and then was heated at 70°C on the rotary evaporator (no vacuum) until the 

20 solvent boiled off. More tetrahydrofuran (200 mL) was added, and the mixture 
was stirred overnight at room temperature. Dioxane (50 mL) was added, and the 
reaction mixture was concentrated to a brown oil. The oil was purified by 
filtration through silica gel (70-230 mesh) using ethyl acetate/hexanes (1:1) as 
eluant; yield 2.94 g (46%). MS (APCI+), m/z (%): 317.1(100), 259.0 (10). 

25 6-BenzyI*5,7Hiioxo«697-dihydro-5H-thiazolo[3^c]pyrimidine-2-GartMix^ 
acid 

Step C: 6-Ben2yl-5,7-dioxo-6,7-dihydro-5H-thiazoloI3 Ac]pyrimidine-2- 
carboxylic acid methyl ester (3.87 g, 12.2 mmol) was taken up in tetrahydrofuran 
(80 mL), and the solution was cooled to 0®C. A solution of lithium hydroxide 
30 hydrate (0.49 g, 1 1.9 mmol) in water (10 mL) was added dropwise over 3 minutes. 
The solution was stirred 12 minutes at O'^C, and was then poured into a separatory 
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funnel containing ethyl acetate (350 mL) and 10% citric acid solution (25 xdL). 
The layers were separated, the organic layer washed with brine (50 mL), dried 
over magnesium sulfate, and filtered. The organic layer was concentrated on the 
rotary without heating. The residue was triturated with diethyl ether, and the solid 
5 coUected by filtration; yield 2.996 g (81%). MS (APQ+X miz (%): 303.0 (20), 
259.0 (100). 

6-Beii27l-5 jHlioxo-6,7«4ihydro-5H-thiazolo[3Ac]pyr^^ 
carboxylic add 4-fluoro-beiizyIamide 

' " Step D: 6-Benzyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2,c]pyriniiduie-2- 

10 caiboxylic add (2.25 g, 7.45 mmol) was mixed with l-hydroxybenzotriazole 
(1.02 g, 7.55 mmol), 4-fluon)benzyl amine (0.95 g, 7.6 mmol), and 
dimethylformamide (12 mL), and l-[3-(dimethyIamino)propyI]-3- 
ethylcaibodiimide hydrochloride (1.45 g, 7.6 mmol) was added. The mixture was 
stined for 3 days at room temperature. Hie volatiles were removed on the rotary 

IS evaporator with a bath temperature at 65X, and the resulting residue was 

partitioned between ethyl acetate (300 mL) and water. The organic layer was 
washed with water (100 mL), sodium bicaibonate solution (2 x 50 mL), and brine 
(50 mL). Hie organic layer was dried over magnesium sulfate, filtered, and 
concentrated to a solid, which was triturated with hexanes/diethyl ether. The 

20 insoluble portion was collected by filtration, washed with diethyl ether, and dried; 
yield 2.599 g (85%). MS (APCI+), m/z (%): 410.0 (100), 259.0 (20). 

6-BeiizyI-8-formyl-5,7-dioxo-6,7Hlihydro*5H-thiazolo[3,2^]pyr^ 
carboxylic add 4-fluoro-beiizylamide 

Step E: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3Aclpyrimidine-2- 

25 carboxylic acid 4-fluoro-benzylamide (2.09 g, 5.84 mmol) was taken up in 

dimethylformamide (7.5 mL), and phosphonis oxychloride {12 mL, 12.9 mmol) 
was added dropwise over 5 minutes. Hie reaction mixture was stined for 0.5 hour 
at room temperature, and then for 1.5 hours at 75*'C. No starting material 
remained by mass spectrum analysis. Tlie reaction mixture was cooled to room 

30 temperature, and was added dropwise to rapidly stined water (150 mL). A yellow 
solid predpitated and was collected by filtration. Hie solid was taken up in ediyl 
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acetate/tetrahydrofuran, and the solution was dried over magnesium sulfate, 
filtered, and concentrated to a solid. The solid was triturated with hexanes/ethyl 
acetate and collected. The solid was slurried in ethyl acetate and collected; yield 
0.665 g of 6-ben2yl-8-formyl-5,7-dioxo-6,7-dihydro-5H- 
5 thiazolo[3,2,c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide. An additional 
1.6 g of material was obtained in several portions by filtration through silica gel 
using dichloromethane/tetrahydrofuran, 95/5 as eluanL MS (APC3+), m/z (%): 
438.0 (100), 287.0 (25). 

10 EXAMPLE 113 

6-Benzyl-8-hydroxymethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^,c]pyrimidine-2-carboxyIic acid 4-fluoro-beiizylaniide 

A portion of the aldehyde prepared in Example 112, Step E, namely 
6-benzyl-8-formyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^,c]pyrimidine-2- 

15 carboxyHc acid 4-fluorD-benzylamide, (0.31 g, 0.71 mmol) was taken up in 
tetrahydrofuran (30 mL) and water (20 mL) containing sodium borohydride 
(0.21 g, 5.5 mmol), and the mixture was stirred at room temperature. After 
0.5 hour, no starting material remained. The reaction was quenched by addition of 
10% aqueous citric acid solution (5 mL). Brine (50 mL) was added, and the 

20 mixture was extracted with ethyl acetate (100 mL). The organic layer was washed 
with brine and dried over magnesium sulfate, filtered, and concentrated to a 
yellow oil. The oil was chromatographed on silica gel using ethyl acetate, then 
tetrahydrofuran as eluant; yield 0.024 g (6.5%) of 6-benzyl-8*hydroxymethyl-5,7- 
dioxo-6,7-dihydro-5H*thiazolo[3,2,c]pyriniidine-2-carboxylic acid 4-fluOTO- 

25 benzylamide. MS (APCI-), m/z (%): 438.0 (50), 287.0 (100). 

EXAMPLE 114 

6-(3,4-Fluoro-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[^ 
c]pyrimidine-2-carboxyl]c add (2-inetfaoxy-pyridiD-4-ylinethyl)-aiiiide 
30 faydrocUoride 



Step A: 8-Methyl-5 J-dioxo-6,7Mlihydro-5H-tliiazolo[3,2H:]pyrim 
2-Garboxylic add (2-methoxy*pyridui-4-ylmethyl)-amide 
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8-Methyl-5jKlioxo-6jKiihydn)-5H-thiazolo[3^-clpyi^ 
caAoxylic acid (3.61 g) was dissolved in DMF (20 mL). To the solution was 
added 1-hydioxybenzotiiazole hydrate (2.15 g) and 2-methoxy-4- 

5 aminomethylpyridine, followed by l-[3-(dimethyIamino)propyl]-3- 

ethylcarbodiimide hydrochloride (3.0S g). The mixture was stirred at room 
temperature overnight. The DMF was removed in vacuum at 60^ C. Hie residue 
was stirred in water, and the water was decanted The residue was again stined 
with water, and the resulting solid filtered. Hie solid was stirred with aqueous 

10 sodium bicarbonate, filtered, and air dried to give 8-methyl-5,7-dioxo-6,7- 

dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 
ylmethyl)-amide (59% yield); MS (APCI+), m/z (%): 347(20), 174(100). 135(20), 
128(65). 



15 Step B: 6-(3,4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^c]pyrimidine-2-carboxyiic acid (2-methoxy«pyridin-4-ylmethyl)- 
amide hydrochloride 

The product of Step (A), namely 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 

20 amide (200 mg, 0.58 mmol), was suspended in DMF (10 mL), and cesium 
carbonate (204 mg, 0.63 mmol) was added, followed by 3,4-difluon)benzyl 
bromide (0.08 mL, 0.63 nunol). After 17 hours, the DMF was removed in a 
vacuum at 70^ C. Tht residue was mixed with THF and filtered through a pad of 
Celite over silica gel eluting with additional THF. The filtrate was evaporated in 

25 vacuo to an oil. The material was purified by chromatography on silica gel, 

eluting with CH2Cl2:THF (9:1) to give 6-(3,4-fluoro-benzyl)-8-methyl-5,7-dioxo- 
6,7-<lihydro-5H-thia2olo[3,2-c]pyriinidine-2-carboxylic acid (2-methoxy-pyridin- 
4-ylmethyl)-amide (30% yield). The residue was dissolved in TEIF (2 mL) and 
treated with HCl/diethyl ether (1 M, 0.2 mL). The resulting solid was isolated by 

30 filtration and dried in a vacuum at 5S°C to give 6-(3,4-fluoro-benzyl)-8-methyl- 
5,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2'<:]pyrimidine-2-carboxylic acid (2- 
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metfaaxy-pyridin-4-ylmethyl)-amide hydrochloride; MS (APQ+X m/z (%): 
473(100). 309(30). 

The invention compounds of Formula I have been evaluated in standard 
assays for their ability to inhibit the catalytic activity of various MMP enzymes. 
S Tlie assays used to evaluate the biological activity of the invention compounds are 
well-known and routinely used by those skilled in the study of MMP inhibitors 
and their use to treat clinical conditions. 

The assays measure the amount by which a test compound reduces the 
hydrolysis of a thiopeptolide substrate catalyzed by a matrix metallofHOteinase 
10 enzyme. Such assays are described in detail by Ye et al., in Biochemistry^ 
}992;31(45):11231-11235, which is incorporated herein by reference. 

Thiopeptolide substrates show virtually no decomposition or hydrolysis at 
or below neutral pH in the absence of a matrix metalloproteinase enzyme. A 
typical thiopeptolide substrate commonly utilized for assays is Ac-Pro-Leu-Gly- 
15 thioester-Leu-Leu-Gly-OEt A 100 fiL assay mixture will contain 50 mM of N-2- 
hydroxyethylpipera2ine-N'-2-ethanesulfonic acid buffer C*HEPES " pH 7.0), 
10 mM CaCl2> 100 fiM thiopeptolide substrate, and 1 mM 5,5''-dithio-bis-(2-nitn>- 

benzoic add) (DTNB). The thiopeptolide substrate concentration may be varied, 
for example from 10 to 800 fiM to obtain Kj^y and Kq^ values. The chan^ in 
20 absorbance at 405 nm is monitored on a Thermo Max microplate reader 
(molecular Devices, Menlo Park, CA) at room temperature (22°C). The 
calculation of the amount of hydrolysis of the thiopeptolide substrate is based on 
E412 = 13600 M'^ cm-1 for the DTNB-derived product 3-carboxy- 

4-nitrothiophenoxide. Assays are carried out with and without matrix 
25 metalloproteinase inhibitor compounds, and the amount of hydrolysis is compared 

for a determination of inhibitory activity of the test compounds. 

Several representative compounds have been evaluated for their ability to 

inhibit various matrix metalloproteinase enzymes. Table 1 below presents 

inhibitory activity for compounds from various classes. In Table 1, MMP-IFL 
30 refers to full length interstitial collagenase; MMP-2FL refers to full lengdi 

Gelatinase A; MMP-3CD infers to the catalytic domain of stromelysin*!; 

MMP-7FL refio^s to full length matrilysin; MMP-9FL refos to full Iragth 
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Geladnase B; MMP-13CD refers to the catalytic domain of coQagenase 3; and 
MMP*14Q> refers to the catalytic domain of MMP-14. Test compounds were 
evaluated at various concentrations in order to determine their respective 
IC50 values, the micromolar concentration of compound required to cause a 50% 

5 inhibition of catalytic activity of the respective enzyme. 

It should be appreciated that the assay buffi^ used with MMP-3CD was 
50 mM N-morpholinoetiiane sulfonate CMES") at pH 6.0 rather than the HEPES 
buffer at pH 7.0 described above. 
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Further, IC50 inhibition of MMP-13CD by the compounds of Examples 
1 1 1 and 1 14 is 0.17 micromolar and O.OISS micromolar, respectively. 

The foregoing data establish that the invention compounds of Formula I 
are potent inhibitors of MMP enzymes, and are especially useful due to their 
S selective inhibition of MMP-13. Because of tiiis potent and selective inhibitory 
activity, the invention compounds are especially useful to treat diseases mediated 
by the MMP enzymes, and paiticulariy those mediated by MMP-13. 

Administration of a compound of Fdrmula I, or a pharmaceutically 
acceptable salt tiiereof , to a mammal to treat die diseases mediated by MMP 
10 enzymes is preferably, although not necessarily, accomplished by administering 
the compound, or the salt thereof, in a pharmaceutical dosage f onn. 

The compounds of the present invention can be prepared and administered 
in a wide variety of oral and parenteral dosage fonns. Thus, the compounds of die 
present invention can be administered by injection, that is, intravenously, 
15 intramuscularly, intracutaneously, subcutaneously, intraduodenally, or 
intraperitoneally. Also, the compounds of the present invention can be 
administered by inhalation, for example, intranasally. Additionally, the 
compounds of the present invention can be administered transdermally. It will be 
obvious to those skilled in the art that the following dosage forms may comprise 
20 as the active component, either a compound of Formula I or a corresponding 
pham[iaceutically acceptable salt of a compound of Fonnula 1. The active 
compound generally is present in a concentration of about 5% to about 95% by 
weight of the fomiulation. 

For preparing pharmaceutical compositions from the compounds of the 
25 present invention, phaimaceuticaUy acceptable earners can be either solid 

liquid. Solid fomi preparations include powders, tablets, pills, capsules, cachets, 
suppositories, and dispersible granules. A solid carrier can be one or more 
substances which may also act as diluents, flavoring agrats, solubilizers, 
lubricants, suspending agents, binders, preservatives, tablet dismtegrating agients, 
30 or an encapsulating material. 

In powders, the carrier is a finely divided solid whidi is in a mixture 
the finely divided active componraL 
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In tablets, the active component is mixed with tfie carrier having the 
necessary binding properties in suitable proportions and compacted in die shape 
and size desired. 

The powders and tablets preferably contain from 5% or 10% to about 70% 
5 of the active compound. Suitable carriers are magnesium caibonate, magnesium 
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa 
butter, and the like. The term "preparation" is intended to include the formulation 
of the active compound with encapsulating material as a carrier providing a 

10 capsule in which the active component, with or without other carriers, is 

surrounded by a carrier, which is thus in association with it. Similariy, cachets and 
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can 
be used as solid dosage forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as a mixture of fatty 

15 acid glycerides or cocoa butter, is first melted and the active component is 

dispersed homogeneously therein, as by stirring. The molten homogenous mixture 
is then poured into convenient sized molds, allowed to cool, and thereby to 
solidify. 

Liquid form preparations include solutions, suspensions, and emulsions, 
20 for example, water or water propylene glycol solutions. For parenteral injection, 
liquid preparations can be formulated in solution in aqueous polyethylene glycol 
solution. 

Aqueous solutions suitable for oral use can be prepared by dissolving the 
active component in water and adding suitable colorants, flavors, stabilizing, and 

25 thickming agrats as desired. 

Aqueous suspensions suitable for oral use can be made by diqiersing the 
finely divided active component in water with viscous material, such as natural or 
synthetic gums, resins, methylcellulose, sodium caiboxymethylcellulose, and 
other well-known suspending agents. 

30 Also included are solid form preparations which are intended to be 

converted, shordy before use, to liquid form preparations for oral administration. 
Such liquid forms include solutions, suspensions, and emulsions. Hiese 
preparations may contain, in addition to the active component, colorants, flavors. 
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stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners, 
solubilizing agents, and the like. 

The pharmaceutical preparation is preferably in unit dosage form. In such 
fonn, the preparation is subdivided into unit doses containing appropriate 
5 quantities of the active component The unit dosage fonn can be a packaged 
preparation, the package containing discrete quantities of preparation, such as 
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit 
dosage form can be a capsule, tablet, cachet, or lozrage itself, or it can be die 
^propriate number of any of these in packaged form. 

1 0 The quantity of active component in a unit dose preparation may be varied 

or adjusted from 1 to 1000 mg, preferably 10 to 100 mg according to the particular 
application and the potency of the active component The conqrosition can, if 
desired, also contain other compatible therapeutic agents. 

In therapeutic use as agents to inhibit a matrix metaUoproteinase enzyme 

IS for the treatment of atherosclerotic plaque rupture, aortic aneurism, heart failure, 
restenosis, periodontal disease, corneal ulceration, cancer metastasis, tumor 
angiogenesis, arthritis, or other autoimmune or inflanmiatory disorders dependent 
upon breakdown of connective tissue, the compounds utilized in the 
pharmaceutical method of this invention are administered at a dose that is 

20 effective to inhibit the hydrolytic activity of one or more matrix metalloproteinase 
enzymes. The initial dosage of about 1 mg/kg to about 100 mg/kg daily will be 
effective. A daily dose range of about 25 mg/kg to about 75 mg/kg is preferred. 
The dosages, however, may be varied depending upon the requirements of the 
patient, the sevmty of the condition being treated, and the compound being 

25 en^loyed. Determination of the proper dosage for a particular situation is witiiin 
the skill of the art. Generally, treatment is initiated with smaller dosages which are 
less than the optimum dose of the compound. Thereafter, die dosage is increased 
by smaU increments until die optimum effect under the circumstance is reached. 
For convenience, the total daily dosage may be divided and administered in 

30 portions during the day if desired. Typical dosages will be from about 0.1 mg/kg 
to about 500 mg/kg, and ideally about 25 mg/kg to about 250 mg/kg, such that it 
will be an amount which is effective to treat die particular disease being prevented 
or controlled. 
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The following examples illustrate typical formulations provided by the 
invention. 

FORMULATION EXAMPLE i 

Tablet Fonnulatign . 

Ingredient Amount (mg) 

Bicyclic pyrimidine of Example 3 25 

Lactose 50 

Com starch (for mix) 10 

Com starch (paste) 10 

Magnesium stearate (1 %) 5 



Total 100 

5 The bicyclic pyrimidine of Example 3, lactose, and com starch (for mix) 

are blended to uniformity. The com starch (for paste) is suspended in 200 mL of 
water and heated with stirring to form a paste. The paste is used to granulate the 
mixed powders. The wet granules are passed through a No. 8 hand screen and 
dried at 80°C. The dry granules are lubricated with the 1% magnesium stearate 

10 and pressed into a tablet Such tablets can be administered to a human from one to 
four times a day for treatment of atherosclerosis and arthritis. 



FORMULATION EXAMPLE 2 
Preparation for Oral Solution 



Ingredient Amount 

Bicyclic pyrimidine of Example 4 400 mg 

Sorbitol solution (70% N J^.) 40 mL 

Sodium benzoate 20 mg 

Saccharin 5 nig 

Reddye lOmg 

Cheny flavor 20mg 

Distilled water q.s. 100 mL 
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Hie sorbitol solution is added to 40 mL of distilled water, and the bicyclic 
pyrimidine of Example 4 is dissolved therein. Tht saccharin, sodium benzoate, 
flavor, and dye are added and dissolved. The volume is adjusted to 100 mL with 
distilled water. Each milliliter of syrup contains 4 mg of invmtion compound. 

5 FORMULATION EXAMPLE 3 

Parenteral Solution 

In a solution of 700 mL of propylene glycol and 200 mL of water for 
injection is suspended 20 g of the compound of Example 17. After suspension is 
complete, the pH is adjusted to 6.5 with IN sodium hydroxide, and the volume is 

10 made up to 1000 mL with water for injection. The fonnulation is sterilized, fiUed 
into S.O-mL ampoules each containing 2.0 mL, and sealed under nitrogen. 

As matrix metalloproteinase inhibitors, the compounds of Formula I are 
useful as agents for the treatment of multiple sclerosis. They are also useful as 
agents for the treatment of atherosclerotic plaque rupture, restenosis, periodontal 

1 S disease, corneal ulceration, treatment of bums, decubital ulcers, wound repair, 
heart failure, cancer metastasis, tumor angiogenesis, arthritis, and oth^ 
inflanunatory disorders dependent upon tissue invasion by leukocytes. 
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CLAIMS 

What is claimed is: 

1. A compound of Fbnnula I 




I 



or a {diarmaceudcally acceptable salt thereof, 
" — " is absent is a bond; 

X is O, is, SO, SO2, CH2, C = O, CHOH, NH, or NR5; 
YisOorS; 

r1 is H, (0)nCi-C6 alkyl. (0)n substituted alkyl, NO2, NR^r^, cHO, or 
halo; 

R^, r3, and R^ independently are hydrogen, halo, C^-Cg alkyl, substituted 
Ci-Cg alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 
C2-C1O alkynyl, substituted C2-C10 alkynyl, (CH2)m OH, 
(CH2)in 0R3, (CH2)in cycloalkyl, (CH2)in substituted cycloalkyl, 
CHOH (CH2)m CHOH (CH2)in substituted aryl, 
CHOH (CRjhn heteroaryl, CHOH {COiha substituted hetetoaiyl, 
(C02)n(CH2)ni aryl. (C02)n(CH2)in substituted aryl, 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted hetooaiyl, 
(C02)n(CH2)ni carbocycle, (C02)n(CH2)in substituted 
caibocycle, (C02)n(CH2)in heterocycle, (C02)n(CH2)in 
substituted heterocycle, (C02)n(CH2)m NR^R^. (CH2)m-S(0)o. 
2-(CH2)n-aryl, CH(Ci-C6 alkyl>aryl, (CH2)niN(H) C(=0)aryl. 
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10 



15 



20 



25 2. 



(CH2)m-S(O)0.2-(CH2)n-substituted aiyl, CH(Ci-C6 alkyl)- 
substituted aiyl, (CH2W^(H)C(sO) substituted aryl, 
C(=0)N(R5)-(CH2)niaiyl, C(=0)N(R5)-(CH2)ni substittited aiyl. 
C(=0)N(R5HCH2)ni heteroaiyl. C(=0)N(R5)-(CH2)inSub8tituled 
heteroaiyl, C^-(CH2)maiyl. C^HCH.2ha substituted aiyl, 
C^-(CH2)m-heteroaryl, OC-(CH2)m substituted heteroaryl. 
C^-(CH2)in caibocycle, OC-(CH2)in substituted caibocycle, (CH2)m- 
O-aryl, (CH2)ni-0-s«bstituted aryl, (CH2)ni C0R5, (CH2)in CONR5r6 

NH 

I 

(CH2)mCNR5R6 
S 



(CH2)m CNR5r6^ or (CH2)m C02R5; m is an integer from 0 to 6; 
r5 and R^ independently are hydrogen, Ci-C^ alkyl, substituted C1-C5 

alkyl, (CH2)m aryl, (CHiha substittited aiyl, (CH2)ni heteroaiyl, 
or (CH2>m substituted heteroaiyl, or R^ and R^ are taken together 
with the nitro^ atom to which they are attached complete a 3- to 
T-membered ring containing caibon atoms, the nitrogen atom 
bearing R^ and R^, and optionally 1 or 2 heteroatbms 

independently selected fiom O, S, and NR^, wherran R^ is as 
defined above; and 

n is 0 or 1; with the proviso that r2 and R^ are not both selected from 
hydrogen and Cj-Cg alkyl. 

A conqwund of Foimula n 




O 
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or a phannaceutically Kcqitable salt thoeof, 
wherein: 

X is O, S, SO. SO2, CH2, C = O, C3J0H, NH, or NR5; 
Rl is H, (0)nCi-C6 alkyl, (0)n substituted C1-C6 alkyl. NO2, NR5r6 
CHO.orhalo; 

R^, r3, and R^ indepmdently aie iiydrogBn, halo, Ci-Cg alkyl, substituted 
C1-C5 all^l, C2-C6 alkmyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH2)ni OH, 
(PH2)m ^^^^ (CH2)m cycloalkyl. (CH2)m substituted cycloalkyl, 
CHOH (CH2)in aiyl, CHOH (CRihii substituted aiyl. 
CHOH (CH2)ii] he^oaiyl, CHOH (COihn substituted betcroaiyl, 
(C02)n(CH2)m aryl, (COM-^lhn substituted aiyl, 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted heteioaiyl, 
(C02)n(CH2)ni caibocycle, (C02)n(CH2)m substituted 
carbocycle, (C02)n(CH2)ni heterocycle, (C02)n(CH2)ni 
substituted hetCTocycle, (COihiC^lhn NR^R*^. (CH2)m-S(0)o. 
2-(CH2)n-aryl, CHCCi-Cg alkyl)-aryl, (CH2)niN(H) C(=0)aiyl, 
(CH2)m-S(0)o-2-(CH2)n-substituted aryl, CH(Ci-C6 alkyl)- 
subsdtuted aryl, (CH2)inN(H)C(sO) substituted aryl, 

C(=0)N(R5HCH2)niaiyl, C(=0)N(R5).(CH2)m substituted aiyl, 
C(=0)N(R5)-(CH2)ni heteroaryl, C(=0)N(R5HCH2)mSubstitutBd 
heteroar>d, OC-(CH2)inaryl, CsC-(CH2)nj substituted aryl, 
OC-(CH2)in-heteioaiyl, C^-iCR2^ substiUiled heteroar^ 
OC-(CH2)m caibocycle, OC-(CH2)in substituted caibocycle, (CH2)in- 
0-aryl, (CH2)n,-0-substituted aryl, (CH2)m C0R5. (CO^zhn CONR5r6, 
NH 

0 

(CH2)mCNR5R6 
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s 

I 

(CH2)ni CNR5r6, or (CH2)ni C02R5; m is an integer from 0 to 6; 

r5 and r6 independently are hydrogen, Ci-C6 ^Ikyl. substituted 
5 Ci-C^ alkyl, (CBzhn (CHlhn substituted aryl, (CHzhn 

heteroaryl, (CH2)m substituted heteroaryl, or r5 and are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and qptionaUy 1 or 2 
10 heteroatoms independently selected from 0,S, and NR^.wheidn 

r2 is as defined above; and 
n is 0 or 1 ; with the proviso that R^ and R^ are not both selected from . 
hydrogen and Cj-Cg alkyl; 

A compound of Formula m 



r1 



15 




m 



o 



or a phannaceutically accqitable salt thereof; 
wherein: 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Ce NO2, NR5r6 
CHO, or halo; 

20 r2, r3, and R^ independently are hydrogen, halo, Cj-C^ alkyl, substituted 

C1-C5 alkyl, C2-C6 alkenyl, substituted C2-C6 all^yl, 
C2-C10 alkynyl. substituted C2-C10 alkynyl, (CH2)in OH, 
(CH2)ni 0R5, iCR^ha cycloalkyl, {CRzhn substituted cycloalk^ 
CHOH (CH2)ni aryl. CHOH {CH2)m substituted aryl, 

25 CHOH (CH2)mii^taoaiyl, CHOH (CH2)iii substituted heteroaiyl. 
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(C02)n(CH2)m aryl. (C02)n(CH2)ni substituted atyl. 
(C02)n(CH2)ni heteroaryl, (COjh^^lhD substituted heteroaiyl, 
(C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 
caibqcycle,<C02)n(CH2)in heteiocycle, (CX>2)n(CH2)in 
substituted heterocycle, (C02)n(CH2)nj NR5r6, (CH2)ni-S(0)o. 
2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl, (CH2)inN(H) C(sO)aryU 
(eH2)ni-S(0)o.2-(CH2)n-substituted aryl, CH(Ci-C6 alkyl> 
substituted aiyl, (CH2)inN(H)C(=0) substituted aiyl, 

C(=0)N(R5)-(CH2)m»yl. C(=0)N(R5)-(CH2)ni substituted aiyl. 
C(=0)N(R5).(CH2)m heteroaryl, C(=0)N(R5).(CH2)niSubstituted 
heteroaryl, C<:-(CH2)maryl. CsC-(CH2)ni substituted aryl, 
<>C-(CH2)ni-hetKoaryl, OC-(CH2)m substituted heteroaryl, 
OC-(CH2)m carbocycle, (>C-(CH2)m substituted carbocycle, (CH2)in- 
O-aryl, (CH2)m-0-substituted aryl, (CH2)m COr5, (CH2)m CONR5r6, 

NH 
J 

(CH2)inCNR5R6 
S 

- --.I 

(CH2)m CNR^R^. or iCm2>m C02^^; m is an integer from 0 to 6; 
R^ and R^ indq)endentiy aie hydrogen, Cj-Cg alkyl, substituted 

Ci-Ce alkyl, (CH2)ni aryl, (CH2)m substioited aryl, {CH^ 
heteroaryl, (CH2)in substituted heteroaryl, or R^ and R^ are takm 
together with the nitrogen atom to which they are attached 
coo^lete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and qitionally 1 or 2 
heteroatoms indq)endendy selected from O, S, and NR^, wherdn 
R2 is as delBned above; and 
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n is 0 or 1; with the proviso that R2.and are not both selected from 
hydrogen and Ci-Cg alkyl. 

The compound according to Claim 1 of Fomiula m, or a phannaceutically 
acceptable salt thereof , selected from: 

6-Benzyl-8-methyr.5-7-dioxo-6,7-^hydro-5H- 
thiazolo[3;2-c]pyrimidine-2-caibothioic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydn>5H- 
thia2olo[3,2-c]pyrimidine-2-caibothioic acid 4-methoxy-benzylamide. 

6-Benzyl-2-(3-phenyl-propionyl)-thiazolo[3^-c]pyrimidine- 
5,7-dione; 

5- Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxyIic acid prop-2-ynylaniide; 

6- Benzyl-8-methyl-5,7-dioxo-6,7-dihydn>-5H-thia2olo[3,2- 
c]pyrimidine-2-*caiboxylic acid (piperidin-4-ylmethyl)-amide 
hydrochloride; 

6-Benzyl-2-(l-hydroxy-3-phenyl-allyl)-8-methyl- 
thia2olo[3,2-c]pyrimidine-5,7-dione; 

6-Baizyl-2-(l-hydroxy-3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3,2-c]pyrimidine-S,7-dione; 

6-Benzyl-2-(hydroxy-phenyl-methyl)-thiazolo[3^-c]pyiiniidine- 
S»7*dione; and 

6-Benzyl-2-(l-hydroxy-3-phenyl-propyl)- 
thiazoio[3,2-c]pyrimidine-SJ-dione. 

A compound of Fonnula IV 



R 



1 




IV 



O 



or a phaimaceutically acceptable salt diereof. 
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r1 is H, (0)nCi-C6 (0)n substituted Ci-Cg iilkyl, NO2, NR5r6, 
CHO, or halo; 

R3, and R^ independently are hydrogen, halo, C1-C5 alkyl, substituted 
Ci-C^ alkyl, 02-0$ alkenyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl. substituted C2-C10 alkynyl, (CH2)in OH, 

(CH2)m 0R5, (CH2)m cycloalkyl, (CH2)in substituted cycloalkyl, 
CHOH (CH2)ni aryl, CHOH (CH2)in substituted aiyl, 
C»OH (CH2)in hetraoaiyl, CHOH (CH2)in substituted hetenmyl, 
(C02)n(CH2)ni ayl. (C02)n(CH2)in substituted aiyl. 
(C02)n(CH2)m hetetoaiyl, (C02)n(CH2)in substituted heteroaiyl, 
(C02)n(CH2)m caibocycle, (C02)n(CH2)ni substituted 
carbocycle, (C02)n(CH2)in heteiocycle, (C02)n(CH2)m 
substituted hetaocycle, (CX)2)n(CH2)in NR5r6, (CH2)ni-S(0)o. 
2-(CH2)n-aryl, OKCi-Cg alkyl)-aryl, (CH2)n,N(H) C(=0)aryl. 
(CH2)ni-S(0)o-2-(CH2)n-substituted aiyl, CH(Ci-C6 alkyl)- 
substituted aiyl, (CH2)niN(H)C(=0) substituted aryl, 

C(=0)N(R5HCH2)maryl, C(aO)N(R5HCH2)ni substituted aryl, 
C(=0)N(R5HCH2)m heteroaryl, C(=0)N(R5HCH2)nj8ubstitiited 
hetetoaryl, OC-(CH2)niaryl, OC-iCa2)xn substituted aryl, 
OC-(CH2)in-heteroaryl, OC-(CH2)ni substituted heteroaryl, 
C^-(CH2)in carbocycle, OC-(aH2)in substituted carbocycle, (CH2)in- 
O-aryl. (CH2)ni-0-substituted aryl, (CH2)ni C0R5, (CH2)ni CONR5r6 
NH 

D 

(CH2)niCNR5R6 
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S 

(CH2)m CNR5r6, or (CH2>m C02R5; m is an integer from 0 to 6; 
r5 and independently arc hydrogen, Cj-Cfi alkyl, substituted 

5 Ci-C6 alkyl, (CH2)in wyl (CH2)m substituted aryl, (CEzhi 

heteioaryl, (CH2)m substituted heteroaryl, or R^ and R^ are taken 
together with the nitrogen atom to which they arc attached 
complete a 3- to 7-membered ring containing carbon atoms, the 
nitrogen atom bearing R^ and R^, and optionally 1 or 2 

10 heteroatoms independently selected from 0,S, and NR^.whoein 

r2 is as defined above; and 
n is 0 or 1 ; with the proviso that R^ and R^ arc not both selected from 
hydrogen and Ci-Cg alkyl. 

5. The compound according to Claim 1 of Formula IV, or a pharmaceutically 
15 acceptable salt thereof, selected from: 

6-Benzyl-8«methyl-5,7-dioxo-6,7-dihydro-5H- 
oxa2olo[3,2-c]pyriniidine-2-carboxylic acid benzyl ester, 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-c]pyrimidine- 
2-caiboxylic acid benzyl ester, 
20 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-c]pyrimidine-2- 
carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
oxazolo[3^-c]pyrimidine-2-caiboxylic acid 4-methoxy-benzylamide; 
6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-oxazolo[3,2- 
25 c]pyrimidine-2-<:arboxylic acid (pyridin-4-ylmethyl)-amide; and 

6-Ben2yl-8-methyl-5,7-dioxo^,7-dihydro-5H-oxazolo[3^- 
c]pyrimidine-2-carboxylic acid (benzo[13]dioxol-S-ylmethyl)-amide. 
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6. A compound of Fonnula V 

o 

or a pbannaceutically acceptable salt thereof, 
wherein r1 is hydrogen, (0)nCi-C6 (0)n substituted 

5 Ci-C6 alkyl. is (CX)2)n(CH2)m aryl. (C02)n(CH2)m 

substituted aryl, is (CH2)m C02R5, (CH2)m CONr5r6, 
CHOH (CH2)m aryl. CHOH (€^2)01 substituted aryl, CHOH 
(CH2)m hetraoaiyl, CHOH iCH.2hn substituted h^eroaiyl, 
(C02)n(CH2)m aryl, {COihiCHlhn substituted aiyl, 
10 (C02)n(CH2)m heteroaryl, (C02)n(CH2)m substituted heteroaryl, 

(C02)n(CH2)m caAocycle, (C02)n(CH2)m substituted 
caibocycle, iCOMP^iha heterocycle, (CX)2)n(CH2)m 
substituted heterocycle; 
m is 0 to 6; 
IS n is 0 or 1; or 



A coiiq)ound of Fonnula VI 



Y, 



r1 




r2 



VI 



or a pbannaceutically accq>table salt thereof, 
wheiein: 

20 X is O, S, SO, SO2, CH2, C = O, CHOH, NfH, or NR5; 

Y is O or S; 
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r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyl, NO2. NR5r6 
CHO.orhalo; 

r2, r3, and R^ independoitly are hydrogen, halo, Cj-Cg alkyl, substituted 
Ci-Cg 3l^'> ^2*^ alkenyl, substituted C2-Cg alkraiyl, 
5 C2-Cioalkynyl. substituted C2-Cioalkynyl,(CH2)ni OH. 

(CH2)ni 0R5, (CH2)in cycloalkyl, (CH2)ni substituted cycloalkyl, 
CHOH (CH2)m aryl. CHOH (CH2)in substituted aryl, 
CHOH (CRzhn heteioaryl, CHOH (CHzhn substituted heteroaiyl. 
(C02)n(CH2)m aryl, (C02)n(CH2)m substitiited aryl, 

10 (C02)n(CH2)ni heteroaryl, (CC)2)n(CH2)ni substitiited heteroaiyl, 

(C02)n(CH2)m caibocycle, (C02)n(CH2)m substituted 
caibocycle, (C02)n(CH2)in heterocycle, (CX)2)n(CH2)in 
substitiited hetoxKycle, (C02)n(CH2)in NR^R^, (CH2)ni-S(0)o. 
2-(C3l2)n-aryI, CH(Ci-C6 alkyl)-aiyl, (CH2)niN(H) C(=0)aryl, 

15 (CH2)ni-S(0)o.2-(CH2)n-substitoited aryl, CH(Ci-C6 alkyl)- 

substituted aryl, (CH2)inN(H)C(=0) substituted aiyl, 

C(=0)N(R5HCH2)inaryl, C(=0)N(R5HCH2)m substituted aiyl, 
C(=0)N(R5).(CH2)ni heteroaryl, C(=0)N(R5HCH2)mSubstituted 
heteroaiyl, C^-(CH2)niaryl, OC-(CH2)ni substituted aryl, 
20 OC-(CH2)in-heteroaryl. OC-(Cti2)m substituted heteroaryl, 

OC-(CH2)in caibocycle, OC-(CH2)in substituted caibocycle, (CH2)in- 
O-aryl, (CH2)ni-0-substituted aryl, (CH2)ni C0R5, (CH2hn CONR5r6 
NH 

25 (CH2)mCNR5R6 



(CH2)ni Cm5R6, or (CH2)ni C02R5; m is an integer from 0 to 6; 
m is 0 to 6; 
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r5 and independently are hydrogen, Ci-C6 alkyl, substituted 

Ci-C6 alkyl, (CH2)ni aiyl, (CH2)in substituted aryl, {Ctt2>m 

heteioaryl, (CH2)m substituted heteroaiyl, or R^ and R^ are taken 

together with the nitrogen atom to wMdi they are attached 
S completea3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 

heteroatoms independently selected from O, and NR^, wherein 

r2 is as defined above; and 

n is 0 or 1; with the proviso that R^ andR^ are not both selected from 
10 hydrogen and Ci-C6 alkyl; or 

A conqx}und of Foimula Vn 

N N \ 

o 

or a phannaceutically acceptable salt dmeof , 
whocin: 

15 " — ** is absent or is a bond; 

r1 is H, (0)nCi-C6 alkyl, (O)^ substituted Cj-Cg alkyl, NO2, NR5r6. 
CHO.orhalo; 

r2, r3, and R^ independently are hydrograi, halo, Cj-Cg allqrl, substituted 
Ci-Cg alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 

20 C2-C10 alkynyl, substituted C2-C10 alkynyl, iCH2ha 0H» 

(CH2)ni 0R5, (CH2)m cycloalkyl, (CH2)in substituted cycloalkyl, 
CHOH (CH2)m aiyl, CHOH (CH2)ni substituted aryl, 
CHOH (CH2)m heterooiyl, CHOH (CH2)in substituted heteroaryU 
(C02)n(CH2)ni aryl, (C02)n(CH2)ni substituted aryl, 

25 (C02)n(CH2)inheten)aryl,(C02)n(CH2)in substituted hetaoaiyl. 
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(C02)n(CH2)ni carbocycle, (C02)n(CH2)in substituted 
carbocycle, <CX)2)n(CH2)in heterocycle, (COzkiiCHihn 
substituted heterocycle, (C02)n(CH2)m NR5r6, 
(CH2)m-S(0)o.2-(CH2)n-aiyl, CH(Ci-C6 aUcyl)-aryl. 

5 (CH2)niN(H)a=O)aiyI,(CM2)m-S(O)0.2-(CH2)n'«*«itut«^ 
aryl, C3i(Ci-C6 aU^l>s"bstituted aiyl. (CH2)mN(H)C(=0) 

substituted aryl, 

C(=0)N(R5)-(CH2)niaiyl. C(=0)N(R5HCH2)ni substituted aiy]. 
C(=0)N(R5)-(CH2)ni heteroaiyl, C(=OJN(R5HCH2)inS«*stitutBd 
10 heteroMyl,C^-(CH2)inar^.C^-(CH2)in substituted aryl, 

OC-(CH2)ni-heteroaryl, OC-(CH2)in substituted heteroai^, 
C^-(CH2)m carbocycle, OC-(CH2)ni substituted carbocycle, 
0-aryl, (CH2)m-0-substituted aryl, (CRika C0R5, (CH.2>m CONR5r6, 
NH 

15 i 

(CH2)mCNR5R6. 

S 

II 

(CH2)m CNR5r6^ or (.CH2>m C02R5; m is an integer from 0 to 6; 

20 R^ and R^ independently are hydrogen, C1-C5 alkyl, substituted 

Ci-Ce alkyl. (CH2)ni aryl, (CH2)m substituted aryl, (CH2)m 
heteroaryl, iCRiha substituted heteroaryl, or and R^ are taken 
toother with the nitrograi atom to which they are attached 
complete a 3- to 7-membered ring containing carbon atoms, the 

25 nitrogen atom bearing R^ and R^, and optionally 1 or 2 

heteroatoms independently selected from O, S, and NR^, wherein 
r2 is as defined above; and 
nisOor 1; witfi the proviso that and aie not both selected fiom 
hydrogen and Cj-C^ alkyl. 
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7. The compound according to Qaim i, or a phannaceutically acceptable salt 
thereof, selected from: 

6-Benzyl-8-niethyl-5,7-dioxo-l^,6,7-tetrahydro-imidazd[l,2- 
c]pyrimidine-2*caiboxylic add (benzo[13]dioxol-S-ylmethyl>amide; 
5 6-Benzyl-l,8-dimethyl-5,7Kiioxd-l,5,6J-tetrahydro-imidazo[l^- 
c]pyrimidine-2-carboxylic arid (benzo[133dioxol-5-yhnethyl)-amide; 

6-Benzyl-l,8-dimethyl-5J-dioxo-l^,6J-tetrahydro-imidazo[l^- 
c]pyrimidine-2-carboxylic acid benzylamide; 

6-BenzyUl,8-dimethyl-5,7-dioxo-l^,6,7-tetrahydro-imidazo[l^- 
10 c]pyrimidine-2-carboxylic add 4-methoxy-benzylamide; 

6-Benzyl-l-methyl-5,7-dioxO"l,5,6,7-tetrahydn>imidazo[l^- 
c]pyrimidine-2-cari)0xylic add 4-methoxy-benzylamide; 

6-(4-Methoxy-ben2yl)-l-methyl-5,7-dioxo-l^,6J-tetrahydro- 
imidazo[l^-c]pyrimidine-2-carboxylic add 4-methoxy-ben2ylamide; 
15 6-(4-Methoxy-benzyl)-l,8-dimethyl-5,7-dioxo-l,5,6,7-tetrahydro- 
imidazo[l^-c]pyrimidine-2-carboxylic add (pyridin-4-ylroethyl>am]de; 

6-Benzyl-5J-dioxo-23»6,7-tetrahydro-5fl-thiazoloI3,2- 
c]pyrimidine-2-caiboxylic add benzyl ester 23-Dihydroxyprcqiionic add 
brazyl ester, 

20 6-Benzyl-5,7-dioxo-2,3,6,7-tetrahydro-5H-thiazolo[3,2- 

c]pyrini]diner2rcarboxylic,add pyridin-4-ylmetbyl ester hyditichloride; . 

6-Benzyl-l ,5 J-trioxo-1 A3,5,6,7-hexahydro-ll*nhiazolo[3,2- 
c]pyrimidine-3-carfooxylic add benzyl ester; 

6-Benzyl-l,8-dimethyl-S,7-dioxo-l,S,6,7-tetrahydiro-imidazo- 
25 [l,2-c]pyrimidine-2-carboxylic add 4-methoxy-benzyl ester, and 

6-Benzyl-3-ethoxy-23-dihydrdo-oxazolo[3,2-c]pyrimidine-5,7- 

dione. 



8. 



Hie compound according to Claim 1 of Formula Vm 
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r1 




vm 



or a phaimaceutically acceptable salt thoeof , whoein: 
r1 is H, CH3, CH2OH or CHO 

r2 is (C02XCH2)ni aryl. (C02XCH2)in substituted aiyl, 

(C02)(CH2)in heteroaryl, (C02)(CH2)ii] substituted heteioaryl, 
C(sO)N(R5HCH2)m-aryl, C(ssO)N(R5HCH2)in substituted aryl, 
C(=0)N(R5)-(C3i2)m heteroaryl, C(=0)N(R5HCH2)ni substituted 
heteroaryl, OC-(CH2)n] aiyl, C^-(CH2)in substituted aiyl, 
C^-(CH2)in heteroaryl, <x C^-(CH2)m substituted heteroaryl, 
whodn is hydrogen or methyl; 

r3 is hydrogen or fluoro; 

is C2-C6 alkenyl, substituted C2-C6 alkenyl, C^-Cg alkyl, substituted 
Ci-Cg alkyl, C2-C10 alknyl, substituted C2-C10 alknyl, 
(CH2)mCOR5,(CH2)mS(0)o-2-(CH2)naiyl,C(=^^ ^ 
CH2)maryl> (CH2)m-0-aryl, (CH2)mS(0)o.2-(CH2)n substituted 
aryl, C(=0)N(R5)-CH2)in substituted aiyl, (CH2)in-0-substituted 
aryl, (C02)n(CH2)m aryl, (C02hiCa2>m substituted aryl. 
(C02)n(CH2)in heteroaryl, (CX>2)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)in carbocycle, or (C02)n(CH2)m substituted 
caibocycle, wherein 

n is 0 or 1; 

m is an integer of fiom 0 to 6; and 
r5 is as defined above for Rmnula L 
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9. The compound according to Claim 8, or a phannaceuticaUy acceptable salt 
thereof, wherein: 
r1 isHorCHs; 

r2 is C(=0)N(R5HCH2)in aryl, C(=0)N(R5HCH2)m substituted aiyl. 
C(=0)N(R5HCH2)mheteroaryl, C(=0)N(R5HCH2)mSubstituted 
heteroaryl, OC-(CH2)maryl OC-(CH2)inSubstituted aryl, C^- 
(CH2)inheteroaryl, or CsC-(CH2)inSubstituted heteroaryl, wherein 

is H or methyl; 
r3 is hydrogen or fluoro; 

r4 is (C02)n(CH2)maryl, (C02)n(CH2)mSubstituted aryl, 

(C02)n(CH2)inheten)aryl, (C02)n(CH2)mSubstituted heteroaryl, 
(C02)n(CH2)inCaibocycle. or (C02)n(CH2)inSubstituted 

carbocycle, wherein: 
n is 0 or 1, and 

m is an integer of from 0 to 6; or 

The compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, wherein: 

r1 isHorCHs; 

r2 is C^-(CH2)maryl» OC-(CH2)inSubstituted aryl, 

C^-(CH2)niheteroaryl, or C^-(CH2)inSubstituted heteroaryl, 
wherein: 

mis 1; 

R3 is hydrogen or fluoro; and 

R4 is (C02)n(CH2)m (C02)n(CH2)m substituted aryl, 

(C02)n(CH2)ni heteroaryl, (C02)n(CH2)m substituted heteroaryl, 
(C02)n(CH2)in caibocycle, or (C02)n(CH2)m substituted 
carbocycle, wherein 

n is 0 and mis l;or 
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Hie compound according to Qaun 8, or a phaimaceutically acceptable salt 

thereof, wherein: 

RlisHorCHy 

R2 is C(=0)N(R5HCH2)inaryl» C(=0)N(R5)-(CH2)niSubstituted aiyl, 
5 C(=0)N(R5HCH2)mheten)aryl,orC(=0)N(R5)- 
(CH2)inSubstituted heteroaiyl, 
wherein m is 1 and is H or CH3; 
r3 is hydrogen or fluorb; and 

R4 is (C02)n(CH2)inaryl. (C02)n(CH2)mSubstituted aryl, 
10 (C02)n(CH2)mheteroaryl, (C02)n(CH2)mSubstituted hetcroaryl 

(C02)n(CH2)xnCarf>ocycle, or (C02)n(CH2)inSubstituted 

caibocycle, wherein 
n is 0 and mis 1. 

10. Hie compound according to Claim 8, or a phaimaceutically acceptable salt 
15 thereof, selected from: 

4-[8-Methyl-5,7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3,2- 
c]pyrimidin-6-ylmethyl]-benzoic acid; 

4-{2-[3-(4-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl } -benzoic acid; 
20 4-{ 2-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 

thiazolo[3^-c]pyrimidin-6-ylmethyl }-benzoic add; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazoIo[3^-c]pyriinidin-6-ylmethyI}-benzoic acid; 

4-{2-[3-(3,4-Difluoro-ph«iyl)-pn)p-l-ynyI]-8-methyl-5,7-dioxo- 
25 7H-thiazolo[3^-c]pyrimidin-6-ylmethyl }-benzoic acid; 

6-Benzyl-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl)-thiazolo[3^- 
c]pyrimidine-S,7-dione; 

6-(3,4-DichlQro-ben2yl)-8-metiiyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thiazolo[3,2-c]pyiimidine-5,7-dione; 
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6<3,4-DichloiD-benzyl)-2-[3K2-methoxy-pyridin-4-yl)^^ 
ynyl]-8-methyl-diiazolo[3^-^]pynimdine-5,7-d]one; 

6-Benzyl-8-methyl-2-phenylethynyl-thiazoloI3,2-^lpyi^ 

dione; 

5 6K4-Bromo-beiizyl)-2-[3-(3-meAoxy-phenyl>prop-l-ynyU^^^ 
me%l-thiazolor3^-c]pyriinidine-5,7-dione; 

4-{2-[3K3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5J-dioxo-ra^ 
thiazolo[3t2<^]pyTinudin-6-ylmethyl}-benzenesulfonaim 

4-{2-[3-(3-Huoro-4-methoxy-phenyl>prop-l-ynyl]-8-meA 
10 dioxo-7H-thiazolo[3,2-c]pyriiiudin-6-ylmethyl}-benTO acid; 

6-(4-FIuoro-benzyI)-8-methyl-2-(3-phenyl-prop-l-ynyl)- 
thiazolo[3^-c]pyriinidine-5,7-dione; 

6-Benzyl-8-niethyl-2-(3-phenyl-pn)p-l-ynyl)-thiazolo[3^- 
c]pyiiniidine-5,7-dione; 
15 6-(3,4-Dichloro-benzyl>2-[3-(3-methoxy-phenyl)-piop-l-ynyl]-8- 
methyl-thiazolo[3^-c]pyrimidine-5,7-dione; 

6<4-Methanesulfonyl-beiuyl)-8-methyl-2-(3-pyridin-4-yl-prop-l- 
ynyl)-thiazolo[3^-c]pyrimidine-5,7-dione; 

4-{2-[3-{3-Methoxy-phenyl)-piop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
20 thiazolo[3,2-c]pyriinidin-6-ylmethyl }-benzonitrile; 

4-[8-Methyl-5,7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3^^ 
c]pyrinudin-6-yiinethyl]-benzoic acid; 

2-[3K3-Methoxy-phenyl)-prop-l-ynyl]-8-inethyl-6-[4-(2H-te^^ 
5-yl)-benzyll-thiazolo[3,2-c]pyriniidine-5,7-dione; 
25 6-BenzyI-2-[3-(3-methoxy-phenyl)-prop-l-ynyI]-8-inethyl- 
thiazolo[3^-c]pyriinidine-5,7-dione; 

6-Benzyl-8-methyl-2-(3-phenyl-pn)p-l-ynyl>-thiazoloI3^- 
c]pyriimdine-5J-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8.methyl-6-[4- 
30 (morphoUne-4-carbonyl)-ben2yl]-thiazolo[3^-<;lpyriimdine 

8-Methyl-6-[4-(moipholine-4-sulfonyl)-benzyll-2-(3-pyridi^ 
prop-l-ynyI>thiazolo[3^-c]pyriinidine-5,7*-dione; 
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2-[3-(4-Fluon>-phenyl>prDp-l-ynyl]-8-inethyl-6-(2-o^^ 
ben2opyiOT-6-ylmethyI)-thiazolo[3^<lpyiiinicfi^ 

2-[H3-Methoxy-phOTyl)-prop-l-ynyl]-8-methyW2-oxo-ffl^ 
beiizopyiw-6-ylmethyl>thiazolo[3^-c]pyriiDidine-5,7^&^ 
5 4-[8-Methyl-5J-dioxo-2K4-phenyl.but4iynyl>7H-thia2olo^^ 
c]pyrimidin-6-ylniethyl]-benzoic arid; 

4-[8-Methyl-5J-dioxo-2K6-phenyl-hex4-ynyl>7H-thiazolo[3> 
c]pyriinidin-6-ylmethyl]-benzoic arid; 

4-[8-Methyl-5J-dioxc>-2-(5-phenyl-pent-l.ynyl)-7H-thi 
10 c]pyrimidin-6-ylmethyl]-benzoic arid; 

4-[8-Methyl-57-dioxo-2-(7-phenyl-hept-l-ynyl>7H-tMazolo[3;2^ 
c]pyrimidin-6-ylmethyl]-benzoic acid; 

(4-{2-[3K3,4-Difluon>-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo- 
7H-thiazolo[3,2-c]pyrimidin-6-ylniethyl }-phenyl)-acetic acid; 
15 6-(3-Fluon>-benzyl)-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thia2olo[3^-c]pyrimidine-5,7-dione; 

6-(3,4-Difluon>-benzyl)-8-methyl-2-(3-pyridin-4-yl-prop-l-^^ 
thiazolo[3^-c]pyriimdine-S,7-dione; 

6-(3-Huoro-benzyl>2-[3-{2-methoxy-pyridin-4-yl>prop-l-y^ 
20 methyl-thiazolo[3,2<]pyriimdine-5,7-dione; 

[3-(8-Methyl-5J-dioxo-2-pheny!ethynyK7H-thiazolo[3> 
c]pyiimidin-6-ylmethyl)-phenyl]-acetic arid; 

6K4-Bromo-benzyl)-2-[3-(4-fluoro-3-inethoxy-phenyl)-piop-^ 
ynyl]-8-methyl-thiazolo[3,2-c]pyiiinidine-5,7-dione; 
25 4-{2-[3-(3-Methoxy-phenyl>piop-l-ynyl]-8-inethyK5,7-dioxo-7H- 
thiazolo[3,2-c]pyiinudin-6-ylmethyl }-NtN-Klimeth^^ 

4-{2-[3-(3-Huoio-4-methoxy-phenyl)-prop-l-ynyl]-8-inethyl-^ 
dioxo-7H-thiazolo[3^<]pyiimidin-^ylroethyl}-cyclohexanecaite 
arid; 

30 6K3,4-Difluoro-benzyl>2-[3K3,4-difluoro-phenyl>pn>p-l-yn^^^^ 
methyI-thiazolo[3^-c]pyriixiidine-S,7-dicme; 

4-[8-Methyl-5J-dioxo-2K3-phenyl-prop-l-ynyl)-7H-thiazoloP,2- 
c]pyrimidin-6-ylmethyI]-cyclohexanecaiboxylic acid; 
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2-aJon)-4-{ 2-[3-<3-inethoxy-phenyl>prop-l-yny 
dioxo-7H-thiazolo[3,2-c]pyiiinidin-6-ylmethyl }-benzoic acid; 

2.[3H[4-Huom-phenyl>pn>p-l-ynyl]-6-(4-metihanesul^^ 
ben2yl>8-methyl*thiazolo[3,2-c]pyrimidine-5,7^one; 
5 4-{2-[3-(4-Fluon>-3-methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7- 
d!QXQ-7H-tbJa2Qlo[3^-G3pyTiinidin-6-ylmet^^ 

(3-{2-[3-{4-Fluoro-3-methoxy-phenyl>pn)p-l-ynyl]-8-methyl«5,7- 
dioxo-7H-thia2X)lo[3^-c]pyriinidin-6"ylinethyl }-phenyl)-acetic acid; 

(4-{2-[3-(3-Methoxy-phenyl)-piop-l-ynyl]-8-methyl-5,7-dioxo- 
10 7H-thiazolo[3»2<]pyriinidin-6-ylniethyl}-phenyl)-acetic acid; 

6-(3,4-Difluoro-benzyl)-8-methyl-2-(3-phrayl-prop-l-ynyl)- 
thia2olo[3^-c]pyriniidine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4- 
(thiomoipholine-4-carbonyl>benzyl]-thia201o[3^<]pyriinidine-5,7-dione; 
1 5 8-Methyl-2-(3-pyridin-4-yl-prop-l-ynyl)-6-[4-(thiomorpholine-4- 
sulfonyl)-benzyl]-thiazolo[3^-c]pynimdine-S,7-diQne; 

2-[3-(4-Huoio-3-methoxy-phenyI>prop-l-ynyI]-8-inethyl-6-(2- 
oxo-2H-l-benzopyran-6-ylmethy]>thiazolo[3,2-^]pyrimidine- 
and 

20 2-I3-(3-Methoxy-4-methyl-phenyl)-prop-l-ynyl]-8-methyl-6-(2- 
oxo-2H-l-benzopyran-6-ylmethyl)^tMazolo[3»2c]pyiiinidine^^ or 
The compound according to Claim 8, or a phannaceutically accq>table salt 
thereof, selected from: 

6-BCTzyl-5,7-dioxo-6,7-dihydro-SH-tfaiazolo[3^<]pyiimidine-2- 
2S caiboxylic acid benzylamide; 

6-Benzyl-SJ-dioxo-6,7-dihydro-SH-thiazolo[3^-c]pyrimidine-2- 
caifooxylic acid biphenyl-4-ylamide; 

6-Benzyl-5J-dioxo-67-dihydro-5H-thia2olo[3^-c]pyriniidine-2- 
carboxylic acid (pyridin-4-ylmethyl)«amide hydrochloride; 
30 6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydn>-5H-thia2olo[3^- 
c]pyiimidine-2-caiboxylic acid 3-fluon)-benzylamide; 

6-Benzoyl-5J-dioxo-6,7-dihydrD-5H-thia2oloI3^-cJpyrimidm 
carboxylic acid benzylamide; 
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6-(3,4.IMcWcwo-benzyl)-5J.dioxo-6J.dihydio.5H-tW 
c]pyriinidin&-2*caiboxylic acid benzylamide; 

6-(4.ChlQro-benzyl)-5.7.dioxo-6,7^ydio-5H-thiazolo 
c]pyriiiiidine-2-caiboxylic add benzylamide; 
5 6K4-Chloro.benzyl)-5J-dioxo-6jHiihydn>-5H-thi 
c]pyTiiTvif}ine-2"CaibQxy!ic acid 3j4-dichloix>-benzylaiiiide; 

5J-IMoxo-6-pyridin-4.ylmethyl-6J-dihydro-5H-thia2olo[3^- 
c]pyriniidine-2*caii)0xylic acid benzylamide hydrochloride; 

6-Benzyl-8-mediyl-5,7-dioxo-6,7-dihydro-5H.thia2olo[3^- 
10 c]pyrimidine-2-caiboxylic acid benzylamide; 

6-Benzyl.8-methyl-5,7-dioxo.6,7-dihydro-5H-thiazoloI3^- 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-caibozylic acid 3,4-dichlorobenzylamide; 
IS 6-Benzyl-5,7.dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrinudine-2- 
caiboxylic acid (pyridin.4-ylmethyl)-amide hydrochloride; 

6-BOTzyl-8.methyl-5,7-dioxo.6.7-dihydro-5H-thiazoIo[3^- 
c]pyrimidine-2-caiboxylic acid 2,4-dichloro-benzylamide; 

6-Benzyl-8-methyI-5,7-dioxo-6»7.dihydro-SH-tiuazolo[3^* 
20 c]pyrimidine-2-cart>oxylic acid 3-methyl-benzylaxmde; 

6-Benzyl*8*methyl^S,7-dioxo-6J-dihydro-SH-thiazolo[3,2- 
c]pyrimidine-2-carix)xylic acid 4-fluoro-benzylamide; 

'6-Benzyl-8-formyl-S,7-dioxo-6,7-dihydro-SH-thiazolo[3^- 
c]pyriimdine-2-caiboxylic add 4-methoxy-benzylamide; 
25 6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazoloI3^. 

c]pyrimidine-2-carix)xylic add (lH-indol-5-ylmethyl)-amide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
c]pyrimidine-2-carboxylic acid (thiazo]-4-ylmethyl)-amide hydrochloride; 

6-Benzyl.8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2. 
30 c]pyrimidine-2-caiboxylic acid (pyridin-4*ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-fliiazolo[3^- 
c]pyrimidine-2-caiboxylic add (6-methoxy-pyridin-3*ylmethyl)-amide; 
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e-Benzyl-S-methyl-SJ-dioxo-ej-dihydro-SH-thi 
c]pyrmiidine-2-caiboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide 
hydrochloride; 

6-Benzyl-8-methyl-5J.dioxo-6,7-dihydio-5H.thiazoloI3^- 
5 c]pyriniidine-2-caiboxylic acid (iiiiidazoI24-b]thia2ol.6-yhnethyl)-ainide; 

6-Ben2yl-8-methyl-5J.dioxo.6jHiihydn>.5H.thiazoloI3^- 
c]pyriinidine-2-carboxyIic acid (l-methyI-lH-pyrazol-4-yhnethyl)-anude; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydiT)-5H-thiazolo[3;2- 
c]pyriinidine-2-carboxylic acid (6-methy]-pyridin-2-yhnethyl>amide; 
10 6-Benzyl-8-methyI-5,7-dioxo-6,7-dihydro-5H.thiazolo[3^- 

c]pyrimidine-2-carboxylic acid (2,13-benzothiadiazol-5-ylmethyI>ainide; 

6-Benzyl-8-inethyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidiiie-2-carboxyIic acid 3,4-dijnuoro-ben2ylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
15 c]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydio-5H-thiazolo[3,2- 
c]pyriinidine-2<aii)0xylic add (pyridin-3-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydn)-5H-thiazolo[3^- 
c]pyriniidine-2-carboxylic add 3-fluoro-4-methoxy-benzylaimde; 
20 6-Benzyl-8-inethyl-5,7-dioxo-6,7-dihydn)-5H-thiazolo[3^- 

c]pyriinidine-2-carboxylic acid (pyridin-2-yhnethyl)-ainide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6,7Kiihydn>-5H-thiazolo[3^- 
c]pyrixnidine-2-caiboxylic add 4-methyl-benzylaimde; 

6-Ben2yl-8-methyl-5,7-dioxo-6J-dihydro-5H-thia2olo[3,2- 
25 c]pyrimidine-2-carboxylic add 4-trifluoroinethyl-benzylaimde; 

6-Benzyl-8-inethyl-5,7-dioxo.6,7-dihydio-5H-thiazolo[3^- 
c]pyriniidine-2«<:arboxylic add 4-chloro-benzylaiiiide; 

6-Benzyl-8-methyl-5.7-dioxo-6,7-dihydio-5H.thiazoloI3^- 
c]pyriniidine-2-caiboxylic add 4-trifluoroinethoxy-b«izylainide; 
30 6-Berizyl-8-methyl-5,7-dioxo^.7-dihydio-5H-thiazolo[3,2- 
c]pyriiiudine-2-carboxylic add (2*methyl*thiazol-4-ylmediyl)-aimde 
hydrochloride; 
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4-t2K4-Methoxy-beiizylcaibamoyl)-8-mediyl-5J-dioxo-ra^ 
tfaiazoloI3,2-<:]pyiimidiii*6-ylmethyl]-beiizoic add; 

4-[2K4-Methoxy.beiizylcaibamoyl)-8-methyl-5J-<tiox 
thiazolo[3^K:]pyiiiiudin-6-ylinethyl]-benzoic add Sodium salt; 
5 4-[2K4-Methoxy-ben2ylcari>amoyl)-8-niethyl-5J-^^ 

thiazolo[3,2-clpyriinidin-6-ylmethyll-ben2oic add 2-diineAylainino-ethyl 
ester hydrochloride; 

4-[2-(4-Huon)-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thia2olo[3^-<:]pyriniidin-6-yhnethyl]-benzoic add; 
10 4-[2K4'Hucnt)-benzylcaibamoyl>8-methyl-5,7-dioxo-7H- 
thia2olo[3^-c]pyrimidin-6-ylmethyl]-ben2oic add Sodium salt; 

4-[2-(4-Fluoro-benzylcarbam6yl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid 2-diniethylamino-ethyl 
ester, 

15 4-t2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic add 2-dimethylamino-ethyl 
ester hydrochloride; 

4-{ 8-Methyl-5 J'^oxo-2-[(pyridin-4-ylmethyl)K:artiamoyU 
thiazolo[3,2-c]pyrimidin-6-ylmethyl}-benzoic add trifluoio-acetic add 

20 salt; 

4-{ 8-Methyl-5 J-dioxo-2-[(pyridin-4-ylm^ 
thiazolo[3^-c]pyrimidin-6-ylmethyl}-benzoic add 2-dimethylamino-ethyl 
ester dihydrochloride; 

8-Methyl-6-(2-methyl-thiazo]-4-ylmethyl)-S,7-dioxo-6J-dihydn>- 
25 SH-thiazolo[3^-c]pyrimidine-2-carboxylic add 4-fluo(ro-benzylamide; 

2-Chlon>-4-[2-(4-fluQro-benzylcaibamoyl)-8-methyl-5,7-<iioxo- 
7H-diiazolo[3^-c]pyrimidin-6-yhnethyI]-beiizoic add methyl ester; 

8-Methyl.5J-dioxo-6-(2H-tetra2ol-5-ylmethyl)-67-^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add 4-fluQro-benzylamide; 
30 8-Methyl-5J-dioxo-6-thia2ol-2-ytaiethyl-6J-dihydn>-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic add 4-flu(m>-benzylamide 
hydrochloride; 
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4-[2-(4-Huoix)-brazylcaibamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-<:]pyri]iiidiii-6-ylniethyl]-2*methyl-ben^ acid methyl ester, 

4-[2-(4-Hu<MO-benzylcari>amoyl>8-methyl-5J-^ 
thiazolo[3,2-c]pyriimdin-6-ylinethyl]-2-inethoxy-benz^ add methyl 
5 ester, 

6K4-Fluoix)-benzyl)-8-methyl-5jKHoxo-6,7Hiihydio-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic add (pyridin-4-ylmethyl)-ainide 
hydrochloride; 

6-(4-Bn)mo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
10 thiazolo[3;2-c]pyrimidine-2-caiboxylic add (pyridin-4-ylmethyl)-amide 

hydrochloride; 

6-(4-Ghlon)-beiizyl>8-methyl-5,7-dioxo-6»7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride; 

15 8-Methyl-6-[4-(morpholine-4-carbonyl)-benzyl]-5J-dioxo-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4- 
ylmethyl)-amide hydrochloride; 

{5-[2-(4-Huoro-benzylcart)amoyl)-8-methyl-5jHiioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-yhnethyl]-isoxazol-3-yl}-caibamic add methyl 

20 ester, 

8-MethyJ-5J-^pxp<^-I4^^^ 
5H-thiazolo[3,2-c]pyrimidine-2-carboxylic add 4-fluoro-benzylamide; 

8-Methyl-6-[4Kmorpholine-4-cart>onyl>benzyl]-5,7-dioxo-6,7- 
dihydn>-SH-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoio- 
25 benzylamide; 

6K6-HuDro-quinoliii-2-ylmethyl)-8-methyl-5J-dioxo-6,7-dihydro- 
SH-thiazolo[3,2-c]pyrimidine-2-caiboxylic add 4-fluon>-benzylamide; 

2-[2-(4-Fluoro-benzyIcarbamoyl)-8-metiiyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin«^ybnethyl]-S-methoxy-pyriinidine-4-cait^ 
30 add methyl ester, 

6-But-2-ynyl-8-methyl-5,7Hiioxo-6J-<fihydrc>-5H-4hia2olot3^^ 
c]pyrimidine-2-carboxylic add 4-fluon>-benzylamide; 



wo 02/064599 



PCT/IB02/003I3 



.222- 

8-Methyl-SJ-dioxo-6<2-oxo-2H-l-benzq9yTan-6-yl^ 
dihydro-SH-thiazolor3^-K:]pyri]nidine-2-«aiboxyU^ acid 4-fluQiD- 
benzylamide; 

6-(4-MethanesttIfonyl-benzyl)-S-iiietfayl-5,7-dioxo-6,7^ 
S SH-thiazolo[3,2*c]pyriixiidine-2-caiiK)xylic acid (pyridin-4-ylinethyl)- 

amide hydrochloride; 

6-{3-Cyano-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- ' ' 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (pyridiii-4-yhnethyl}-amide 
hydrochloride; 

10 6-[2-(4-Chloro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3^-c]pyriimdine-2-carb6xylic acid (pyridiii-4- 
ylmethyl>amide hydrochloride; 

8-Methyl-5Jslioxo^S-(4-sulfamoyl-benzyl)-6,7-dihydro-5H- 
thia2oIo[3,2-^]pyriimdine-2-carboxyiic acid ^yridin-4-ylmethyI)-aimde 
IS hydn>chloride; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2*c]pyrimidine-2-caii>oxy]ic acid (pyridin-4-ylmethyl>-ainide 
hydrochloride; 

8-Methyl-5,7-dioxo^(3-oxo-3-phenyl-propyl>6,7-dihydro-5H- 
20 thiazolo[3»2-c]pyriniidine-2-carboxylic acid 4-fluoro-bexizylamide; 

8-Methyl-5J-dagxo-6-(l-phra^^ 

thiazolo[3,2-c]pyriniidine-2-carboxylic acid 4*flu(m>-beiizylanude; 

8-Methyl-5,7-dioxo-6-(2-phenylmethaiiesulfonyl-ethyl)-6,7- 
dihydro-SH-thiazolo[3^-c]pyriinidine-2-carboxylic acid4-fluoco- 
25 benzylamide; 

6-(5-Cyano-pentyl)-8-methyl-5,7-dioxo-6,7-dihydro.5H- 
thiazolo[3,2-c]pyriinidine-2-cariK>xylic acid 4-fluoro-benzylaiiiide; 

6-(p)-Bm.2-enyI-8-inethyI-5J-dioxo-6J-dihydro-5H-thia»^ 
c]pyriinidine-2-carboxylic acid 4-fluoio-benzylaiiiide; 
30 8-Methyl-5.7-dioxo-6-(E)-pent.2-^yl-6,7^ydro-5H- 

thiazolo[3;2-<:]pyiiinidine-2-carfooxylic acid 4-fluQro-benzylaniide; 

6-sec.Butyl.8-methyl-5,7-<hoxo-6jKiihydro-5H-thiazolo[3^- 
c]pyriimdine-2-carboxylic acid 4-fIuoro*benzylamide; 
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6-(2-Beiizenesulfonyl-ethyl)-8-meihyl-5J-dioxo-6J-d^^ 
thia2olo[3^-c]pyrimidine-2-carboxyKc acid 4-fluoix>-benzylainide; 

6-(l-Ethyl-piopyl>8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3t2-c]pyxiinidine*2-caiboxylic add 4-fluQro-b0azylainide; 
5 8-Mcthyl.5,7-dioxo-6-pent-2-ynyl-6J-dihydro-5H.tW 
c]pyrimidine-2-carboxyIic acid 4-fluoio-benzyIainide; 

6-(2-Benzenesulfonyl-ethyl)-8-niethyl-5J-dioxo-6J-dihyd^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluQro-benzylainide; 

8-.Methyl-6-(3-methyl-but-2-^yl)-5J-^oxo-6J-dihydio-5H- 
10 thiazolo[3^-c]pyriniidine-2-carboxylic acid 4-fluoro-benzylainide; 

6.[2-{4-Huoro-benzenesulfonyI)-ethyI]-8-methyl-5,7-dioxo-6,7- 
dihydrD-5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoK)- 
benzylamide; 

6-[3-(4-Fluoro-phenyl>3-oxo-propyl]-8-inethyl-5,7-dioxo-6,7- 
15 dihydro-5H-thiazolo[3^-clpyriniidine-2-carboxylic acid 4-fluoro- 

benzylamide; 

6-(2-Ben2oylamino-ethyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrixnidine-2-caiboxylic acid 4-fluoro-benzylaxnide; 
8-Methyl-5,7-dioxo-6-(2-phenoxy-«thyl>^J-dihydn>-5H- 
20 thiazolo[3,2-c]pyriniidine-2-caiboxylic acid 4-fluoio-benzylaimde; 

_ !H3»4-Pichloro-bOTzyl)-^^ 
c]pyriinidine-2-caiboxylic acid 4-medioxy-benzylaiiiide; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
diiazo]o[3,2-c]pyrimidine-2-carboxylic add 4-fluoro-benzylainide; 
25 6-Benzyl-8-methyl-5J-dioxo-6J-dihydn>-SH-thiazolo[3^- 
c]pyiinudine-2-carboxylic acid 3-methoxy*benzylanude; and 

6-Ben2yl-8-methyl-5J-dioxo-6J-dihydn>-5H-thia2olo[3^- 
c]pyhmidine-2-caiboxyIic add (tetiahydiD-furan-2*ylmethyl>aiDide; 
6-Beiizyl-8-inethyI-5»7-dioxo-6J-^ydio-5H-^azolo[3,2K:]py^ 
30 2-caiboxylic add benzylamide; 

6-Benzyl-8-n(iethyl-5J-dioxo-6,7Kiihydio-5H-4hiazolo[3^<:]py^ 
2-caiboxylic add 3-fluoro-benzylamide; 
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6-(3-Huan>-beii2yl>8-me%l-5,7-dioxo-6J-<iihyd^ 
thiazolo[3,2K:]pyriinidine-2-caiboxylic acid 3-fluoro-benzylainide; 

6-(3,4.Dichlon>-beii2yl)-8-inethyl-5,7^oxo-6,7-dihy^ 
thiazolo[3t2-c]pyrimidine-2-caiboxyIic add benzylamide; 
5 6-(3,4-Dichloro-benzyl)-8-methyl-5jHiioxo-6J-dihydn>-5H- 
thiazoIo[3,2-c]pyrimidine-2-carboxyIic acid 4-methyl*benzylainide; 

8-Methyl-5 jKfioxo-6-pyridin-4-ylmethyI-6,7-dihydn)-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5J-diox(>-6J-dihydn)-5H-thia2olo[3^-c]pyi^ 
10 2-carboxylic acid (pyridin-4-ylmethyl)-ainide; 

6-Benzyl-8-methyl-5,7-dioxo-67-dihydrc)-5H-thia2olo[3^-c]pyi^ 
2-carboxylic acid 4-methoxy-benzylamide; 

6-(4-Methoxy-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-metiioxy-benzylamide; 
15 8-Methyl-5,7-dioxo-6-pyridin-4-ylmethyI-6,7-dihydro-5H- 

thiazolo[3^-c]pyriniidine'-2-carboxylic acid 4-methoxy-ben2ylainide; 

6-Benzy]-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^<lpyii^ 
2-cart)oxylic acid 3,4-dimethoxy-benzylainide; 

6-(4-MethanesulfonyI-benzyl)-8-methyl-5J-dioxo-6,7-dihydn^ 
20 thiazolo[3^-c]pyriinidine-2-caiboxylic acid 3,4-dimetboxy-benzylaxnide; 

8-Metiiyl-5,7Klioxo-6-(4-sulfamoyl-benzyl)-6J-dihy^ 
thiazolo[3,2-c]pyrimidine-2-caii>oxylic acid 3,4-dimethoxy-beiizylan)ide; 

6-(44Mmethylsulfamoyl-benzyl)-8-methyl*SJ-dioxo-6J-dihydio-SH- 
thiazolo[3^-c]pytiinidine-2-caiboxylic add 3,4-dimedioxy4>enzylaniide; 
25 8-Methyl-5.7Kiioxo-6-pyridin-3-ylmethyl-6,7-dihydn>-5H- 

thiazolo[3^-c]pyiiiiiidine-2-caiboxylic add 3,4-dimethoxy-bmzylaiiiide; 

8-Methyl-5J-dioxo-6-pyridin-2-yhnethyl-6,7-dihydro-5H- 
thia2X>lo[3,2-c]pyrixnidin&-2-caiboxylic add 3,4-dimethoxy-benzylaimde; 

6-Benzyl-8-methyl-5,7Hiioxo-6jHiihydn>5H-thiazolo[3^*<]pyr^ 
30 2-caiboxyIic acid 3-methoxy-benzylamide; 

6-(3-Meflioxy-ben2yl)-8-methyl-5,7-dioxo-6J-dihydn>-5H- 
tMazolo[3,2-c]pynii]idiiie-2-caifooxylic add 3-inethoxy-beiizylainide; 
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6-(3-Methoxy-baizyl>8-methyl-5J-dioxo-6J-^hydto-5H- 
thiazolo[3,2-c]pyriimdine-2-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)- 
axnide; 

6-Beiizo[13]dioxol-5-ylmethyl-8-melhyI-5,7-<iioxo-6J-dihydix^ 
5 thiazolo[3^-c]pyriiiiidine-2-caiboxylic acid GJenzo[l^]dioxol-5-ylinethyl)- 

6-Ben2yl-8-methyl-5J-dioxo-6,7-dihydn>5H-thiazolo[3^K:lpyriini 
2-cart)oxylic acid 4-methylsulfanyl-benzylamide; 

6-Benzyl-8-methyl-5jKiioxo-6J-dihydro-5H-thiazolo[3,2-c]pyrim 
10 2-carboxylic acid 3,4-dichlorobenzylaniide; 

6-Benzyl-8-methyl-5jKiioxo-6J-dihydio-5H-thiazolo[3^-c]pyrim 
2-caTboxylic acid 4-methoxybenzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydix>-5H-thiazolo[3,2-c]pyriini(^ 
2-caiboxylic acid benzyiamide; 
15 6-(4-Pyridylmethy)-5jHiioxo-6J-dihydro-5H-thiazolo[3^-c]py^ 
2-caiboxylic acid benzyiamide hydrochloride; 

6-(4-Chlon)bOTzyl>5J-dioxo-6,7-dihydip-5H-thiazolo[3,2-c]p 
2-carboxylic acid 3,4-dichlorobenzylainide; 

6-(4-ChlorDbenzyI)-5J-dioxo-6jKiihydiio-5H-thia2olo[3,2-K;3^ 
20 2-caiboxyIic acid benzyiamide; 

6-(3.4-DichlorobenzyI)-5,7-dioxo-6,7-dihyd]X)-5H- 
thiazoIo[3^-c]pyrimidine-2-carboxylic acid benzyiamide; 

6-Benzoyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid benzyiamide; 
25 6-Benzyl-8-methyl-SJ-dioxo-6,7-dihydro-SH-thiazolo[3,2-c]pyriim 
2-caiboxylic acid 3*fluoro-benzylamide; 

6-Benzyl-S,7-dioxo-6J-dihydn>-5H-thiazolo[3,2-c]pyiumdine- 
2-caiboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
30 2-carboxylic acid biphenyl-4-ylamide; 

6-Ben2yl-8-fonnyl-5J-dioxo-67-dihydro-5H-thiazolo[3t2-c]pyriniidine- 
2-cari)oxylic acid 4-fluQro-benzyIamide; and 
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6-Benzyl-8-hydroxymethyl-5J-^oxo-6J-^ydio-^^^ 
thia2olo[3,2-c]pyriimdine-2-carboxylic acid4-fluon>-beiizylamide; or 
Hie compound according to Claim 8, or a phaimaceiidcally aocq)table salt 
thereof, selected from: 
5 4.[2.(4-Methoxy-benzylcari)amoyl)-8.methyl.5,7-dioxo.7H- 
thiazoIo[3.2-c]pyrimidin-^ylmethyl]-benzoic acid methyl ester, 

4.[2-(3.FIuoro-benzylcari>amoyl)-8-methyI-5.7-dioxo-7H. 
thiazolo[3^-c]pyrimidin-^ylmethyl]-benzoic add methyl ester, 

4-[2-<4-Fluoro-benzylcart)amoyl)-8-methyl-5,7.dioxo-7H- 
10 thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester, 

6«BenzyI-5J.dioxo-6,7Klihydro-5H-thiazolo[3,2-<:]pyrimidine-2- 

caiboxylic acid benzyl ester, 

6-Benzyl.8.methyl-5,7-dioxo-6,7-<iihydio-5H-thiazolo[3,2- 

c]pyrimidine-2-carboxyIic acid benzyl ester, 
15 6-Benzyl-3-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid methyl ester, 

6-Benzyl-8.methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2K:]pyrimidine-2-carboxylic acid methyl ester; 
6-Benzyl-8.methyl-5,7-dioxo-6,7-dihydio.5H. 
20 thia2olo[3,2-c]pyrimidine-2-carboxylic acid pyridin-4-ylmethyl ester, 

6KBenzyl-5,7-<Upxo-6,7-dih^ 
2-carboxylic acid pyridin-4-ylmethyl ester, 

8.MethyI.5,7-^oxo-6-pyridin.4-ytaiethyl-6,7.dihydT0.5H. 
thiazoIo[3,2-c]pyrimidine-2-<:arboxylic acid 4-methoxy-benzyl ester, and 
25 6-Ben2yl-3-methyl-5,7.dioxo.6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-<:axfooxylic acid benzyl ester. 

11. The compound according to Qaim 1, or a phannaceutically acceptable salt 
thereof, selected from: 

6-Benzoyl-thiazolo[3,2-c]pyriro]dine.S,7-dione; 
30 6.(4-Chlorobenzyl>-thiazolo[3,2-c]pyrimidine-5,7-dione; 

6-Pyridin-4-ylmediyl.thiazolo]3,2-c]pynmidine-S,7-dione; 
8-Methyl-thiazolo[3,2<:]pyrimidine-S,7-dione; 
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8-Methyl-5J.dioxo-6J.dihydit)-5H-thia2olo[3^-c]pyriim 
caiboxylic acid; 

6-BeiizyI-S-inethyI-SJ-dioxo-6,7Klihydro-SH-thiaz^^ 
c]pyiiiiiidiiie-2'^arboxylic acid; 

4-(8-Methyl-5,7-diox(>-7H-thiazolo[3^<]pyriixiidin-6-yl^ 
benzoic acid tert-butyl esten and 

8-Methyl-6-[4-(Morpholine-4-sulfonyl)ben2yl]-thiazolo[3^- 
c]pyiiinidine-5,7"dione. 

The compound according to Claim 1, or a phannaceutically acceptable salt 
thereof, selected from: 

6-(4-Bromo-benzyl>-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl>amide; 

6-(4-Chloro-benzyl>-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl).amide; 

6-(4-Fluoro-ben2yl)-8-methyl-5,7-dioxo.6,7-dihydio-5H. 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl)-amide; 

6<3-Bn>mo-4-fluoro-benzyl)-8.methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin^ 
ylmethyl>amide; 

6K3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3,2-c]pynmidine-2-caTboxyIic acid (2-amino-pyridin-4- 
ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl)-8-methyl.5,7-dioxo-6J-dihydn>-5H- 
thiazolo[3,2-K:]pyrimidine-2-caiboxylic acid (2-anuno-pyridin-4- 
ylmethyl>amide; 

6-(4-Biomo-3-fluoio-benzyI)-8-methyl-SJ-d20xo-6,7-dihydn>*SH- 
tfaiazolo[3^-<:]pyiiniidine-2-caiboxyIic acid (2-aiiuno-pyridin-4- 
ylniethyl)-amide; 
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6-(3-Chloio-benzyl)-8-methyI-5,7^oxo-6,7-dihyclio-5H^ 
thiazolo[3^*c]pyiiimdine-2-caxboxylic acid (2-ainino-pyridin-4- 
ylinethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydio-5H- 
5 thia2olo[3^-c]pyriniidine-2K:arboxyUc add (2-amino-pyridin-4- 

ylmethyl)-aimde; 

6-(3,4-Dibromo-benzyI)-8-methyl-5,7-<iioxo-6jKiihydn>-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-ainino-pyridin-4- 
ylmethyl)-amide; 

10 6-(4-Bn)mo-3-chlon>benzyl>8-methyl-5,7-dioxo-6J-dihydio^ 
thia2olo[3^-c]pyrimidine-2-caiboxylic acid (2-aimno-pyridin-4- 
ylinethyl>amide; 

6-(3,4-Difluoro-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-ainino-pyridin-4- 
15 ylinethyl)-amide; 

6-(3-Bromo-4<hloro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-OT^ 
thiazolo[3^-c]pyhnudin6-2-caiboxylic acid (2-aniino-pyridin-4- 
ylinethyl)-amide; 

6-(3<;hloio-4-fluoix>-benzyl)-8-methyl-5J-dioxo-6J-dihydit^ 
20 thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-ainino-pyridin-4- 

ylmethyl)-ainide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6J-dihyd^ 
thiazolo[3^-c]pyriiiudine-2-caiboxylic acid (2-aimno-pyridin-4- 
yhnettiyl)-amide; 

25 6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6J^iihydn>-5H- 
thiazolo[3^-c]pyiiinidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 
ylmethyl>-ainide; 

6-(4<:hloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyTiinidine-2-caiboxylic acid (2-eftoxy-pyridin-4- 
30 ylinediyl)-amide; 

6-(4-Fluoro-benzyI)-8-methyI-5,7-dioxc>-6,7-dihydn)-5H- 
tfiia2olo[3^-c]pyriinidine-2-carboxylic add (2-ethoxy-pyridin-4- 
ylinethyl)-aimde; 
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6-(3-Bnmio-4-fluorp-ben2yl>8-mcthyl-5J-*^ 
thia2olo[3^-c]pyriinidine-2-caitK>xylic acid (2-ethoxy-pyridin-4- 
ylmethyl)-aniide; 

6-(3-Bn)mo-ben2yl)-8-inethyl-5J-dioxo-6,7-dihydro-5H- 
5 thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 

ylinethyl)-aniide; 

6-(3,4-Dichloio-benzyl)-8-methyl-5,7-dioxo-6J-dihy^ 
thiazolo[3,2-clpyiimidine-2-caiboxylic acid (2-ethoxy-pyiidin-4- 
ylinediyl)-ainide; 

10 6-(4-Bromo-3-fluon>-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-ffl^ 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
ylmethyl)-amide; 

6-(3-Chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 
15 ylmethyl)-ainide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-diiiydro-5H- 
thia2olo[3^-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
ylinethyl)-ainide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxc>-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyrinridine-2-carboxylic acid (2-ethoxy-pyridin-4- 

ylmethyl)-aniide; 

6-(4-Bromo-3-chloro-benzyl)-8-mefliyl-5J-dioxo-6J-dihydio-5H- 
thia2olo[3,2-c]pyiiinidine-2-caiboxylic arid (2-ethoxy-pyridin-4- 
ylmethyl)-aniide; 

25 6-(3,4-Difluoro-benzyl)-8-inethyl-5J-diox<>-6,7-dihydix>-5H- 
thiazolo[3^-c]pyiiinidine-2-caiboxyIic add (2-ethoxy-pyridin-4- 
ylinethyl)-amide; 

6-(3-Bromo-4K:hloro-ben2yl)-8-inediyl-5J-dioxo-6,7-d^ 
thiazolo[3^-c]pyriinidine-2-caxboxylic add (2-edioxy-pyridin-4- 
30 ylinethyl)-ainide; 

6-(3-Chloro-4-fluoio-benzyl)-8-iiiethyl-SjHfioxo-6Jsi^ 
thiazolo[3^-c]pyriiiiidine-2-caii>oxyIic add (2-ethQxy-pyridiii-4- 
ylinethyl)-ainide; 
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6-(4<Moro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dft 
thiazolo[3,2-c]pyiiimdine-2-carboxyIic acid (2-etiioxy-pyridin-4- 
ylinethyl)-ainide; 

6K4-Bromo-benzyI>8-methyl-5,7-dioxo-6,7-^hydn>5H^ 
thiazolo[3,2'<:]pyrunidine-2-carboxylic add (6-hydroxy-pyridin-3- 
ylmethyl)-ainide; 

6-(4<:hloro-benzyl)-8-methyl-5J-dioxo-6J-dihydrD-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-hydroxy-pyridin-3- 
yiinethyl)-amide; 

6-(4-Huoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-- 
thiazolo[3;2-c]pyrimidine-2-caiboxylic add (6-hydroxy-pyridinr3- 
yimethylVamide; 

6K3-Bn)m(>-4-fluoix>-benzyl>8-methyl-5J-dioxc)-6J-^hydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic add (6-hydroxy-pyridin-3- 
ylmethyO-amide; 

6-(3-Broino-benzyl>8-methyl-5,7-dioxo-6J-dihydrc)-5H- 
thiazoloI3^-c]pyriinidine-2-caiboxylic add (6-hydioxy-pyridin-3- 
yhnethyl>-ainide; 

6<3,4-DichIon)-ben2yl)-8-methyI-5J-dioxo-6jHJihydn)-5H- 
thiazolo[3;2-c]pyriimdine-2-carboxyIic add (6-hydix>xy-pyridin-3- 
ylmeAyl>-aimde; _ _ . _ . 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5J-<iioxo-^J-<iihydr^ 
thiazolo[3^-c]pyriniidine-2-carboxylic add (6-hydn)xy-pyridin-3- 
ylinethyl>amide; 

6-(3<ailoro-benzylH-methyl-5J-dioxo-6J-dihydxo-5H- 
thiazolo[3,2-c]pyrixmdine-2-caiboxyUc add (64iydioxy-pyridin*3- 
yhnethyl)-ainide; 

6-(3-Fluon)-benzylH-niethyl-5J-dioxo-6J-dihydrc>-5H- 
thiazolo[3^-c]pyrixnidine-2-caiboxylic add (6-hydroxy-pyridin-3- 
yliDethyl)-aniide; 

6-(3,4-Dibit>mo-benzy])-8-methyJ-5J-dioxo-6,7-dihydn)-OT^ 
thiazolo[3^-^]p)aiiiiidine-2-caiboxylic add (6-hydn)xy-pyridin-3- 
ylinediyl>aimde; 
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6K4-Bn)mo-3-chlon>benqrl)-8-methyl-5J-diox^ 
thia2olo[3^-clpyriinidine-2-carboxylic add (6-hydroxy-pyridin.-3- 
ylnietfayl)-ainide; 

6-(3,4.Difluoio-beiizyl>8-mefliyl-5J-dioxo-6,7-dihyd^ 
thiazolot3,2-c]pyriinidine-2-caiboxylic add (6-hydn>xy-pyridiii-3- 
ylmethylVaiTiide: 

6-(3-Bioino-4-chIon>-benzyl)-8-methyl-5J-dioxo-6,7-dihydn)-5H- 
thiazolo[3^-c]pyiiinidine-2-caiboxylic add (6-hydroxy-pyridin-3- 
ylinethyl)-amide; 

6-(3-Chloro-4-fluorthbenzyl)-8-methyI-5J-dioxo-6J-dihydrc^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (6-hydroxy-pyridin-3- 
ylniethyl)-ainide; 

6-(4-Chloro-3-fluoro-benzyI)-8-inethyI-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-hydroxy-pyridin-3- 
ylmethyO-amide; 

6-(4-Broino-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-caii)Oxylic add (2-methoxy-pyridin-4- 
ylmethyl)-ainide; 

6-(4-Chlon>-benzyl)-8-methyl-5.7-dioxo-6.7-dihydro-5H- 
thiazolo[3,2-clpyriinidine-2-caiboxylic add (2-niethoxy-pyridin-4- 
ylmethyO^amide; _ _ _ . .......... ...^ 

6-(4-Fluoio-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pynniidine-2-caiboxylic add (2-methoxy-pyridin-4- 
ylmethyl)-an]ide; 

6-(3-Bromc)-4-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihy 
thiazolo[3;2-c]pyriiiiidine-2-caii>oxylic add (2-methoxy-pyridni-4- 
ylniethyl)-ainide; 

6-(3-Bromo-ben2yl)-8-inethyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriimdine-2-caii)Oxylic add (2-methoxy-pyridiii-4- 
ylniethyl)-amide; 

6-{3,4-Dichloit)-benzyl)-8-nieAyl-5,7-diox(>^J-dihydix)-5H- 
thiazolo[3;2^]pyriinidine-2-caiboxylic add (2-methoxy-pyridin-4- 
ylmethyl)-aniide; 
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6K4-Bn)mo-3-fluoro-benzyl)-8-methyl-5J-dioxo^ 
thiazolo[3^-c]pyriniidine-2-carboxyKc add (2-iiiethoxy-pyriciin-4- 
ylinethyl>-aimde; 

6-(3-Chloro-benzyl>8-methyl-5J-dioxo-^J-dihydn>-5H- 
thiazolo[3^-c]pyriimdine-2-caiboxylic acid (2-methoxy-pyridin-4- 

6-(3-FluoK)-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-methoxy*pyridin-4- 
ylinethyl)*ainide; 

6-(3,4-IMbromo-ben2yl>8-methyl-5J-dioxo-6J-dihydn)-5H- 
thiazolo[3^-<:]pyiiinidine-2-caiboxylic acid (2-methoxy-pyridiii-4- 

ylmethyl)*ainide; 

6K4-Bromo-3-chloixJHbenzyI)-8-methyI-5,7-(fioxo-6jKiihyd^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 
ylmethyl)-ainide; 

6-(3,4-Difluaro-benzyl)-8-methyI-5J-dioxo-6J-dihydro^ 
thiazolo[3^^:]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 
ylmethyl)-ainide; 

6K3-Bromo-4-chloro-ben2yl)-8-methyl-5,7-dioxo-6J-^hydio^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4- 
ylinethyl)-aniide; - 

6K3-CWoro-4-fluoro-ben2yl)-8-methyl-5,7^oxo-6Jsiih 
thia2olo[3^-c]pyiiiiiidine-2-cart)Oxylic acid (2-methoxy-pyiidin<4- 
ylinethyl)-anude; 

6K4-Chloio-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6jKfihy 
thiazolo[3^-c]pyrinudine-2-carboxylic add (2-inethoxy-pyridin-4- 
ylineihyl)-an]ide; 

6-(4-Bromo-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxyUc add (2-methyl-pyridin-4- 
ylinethyl>amide; 

6-(4-CWoio-benzyl>8-methyl-5J-dioxc>-6J-dihydro-5H^ 
thia2olo[3^-c]pyiiinidine-2-cart)oxylic add (2-inetiiyI-pyridin-4- 
ylinethyl)-amide; 
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6-(4-Huorc>-ben2yl>-8-me%l-5J-dioxo-6J-dihydro-ffl^ 
thiazolo[3;2-c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4- 
yln^thyl)-ainide; 

6-(3-Bromo-4-fluoio-benzyl)-8-metbyl-5J-dioxo-6J^fi^ 
thiazolo[3;2-c]pyriinidine-2-carboxylic arid (2-meAyl-pyridin-4- 
ylTnethylVamide: 

6-(3-Broin(>-bOTzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic add (2-methyl-pyridin-4- 
ylinethyl)-amide; 

6-(3,4-Dichloix>-benzyl)-8-methyl-57-dioxo-6J-dihydro^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (2-methyl-pyridin-4- 
ylmethyl>aniide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5»7-dioxo-6J-dihydiic>^ 
thiazolo[3,2-clpyrimidine-2-cait)oxylic add (2-methyl-pyridin-4- 
ylmethyl)-ainide; 

6-(3-ChlcMO-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3^-c]pyrimidine--2-carboxylic add (2-meAyl-pyridin-4- 
ylinetfayl>ainide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4- 
ylmethyl)-aniide; 

6<3,4-IMbromc>-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic add (2-ineti!yl-pyridin-4- 
ylixiethyl)-ainide; 

6K4-Bromo-3-chlon)-benzyl)-8-mediyl-5J-dioxo-6J-dihydio-5H^ 
tfaiazolo[3^-c]pyriinidiiie-2-caiboxylic add (2-methyl-pyridiiH4- 
ylinethyl)-aiiiide; 

' 6-(3AI>ifluon>-benzylH-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-cait)Oxylic add (2-inethyl-pyridin-4- 
yhnethy])-amide; 

6-{3-Bn)mo-4K:hloiD-ben2yl)-«-methyl-5J-dioxo-^ 
thiazolo[3^-clpyriinidine-2-caiboxybc add (2-methyl-pyridiii-4- 
ylmethyl)-ainide; 
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6-(3-ChloiD-4-fluaro-benzyl)-8-methyl-5J-dioxo-6J-^y 
tMazolo[3;i-c]pyriinidine-2-caii)Oxylic acid (2-niethyl-pyridin-4- 
ylmethyl)-ainide; 

6-(4-ChloK>-3-fluoro-benzyl)-8-methyl.5J-dioxo-6J-^ 
5 thiazolo[3^"C]pyrixiiidine-2-^aiboxyIic acid (2-methyl-pyridin-4- 

ylmethylVamide: 

6-(4-Bromo-benzyl).8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-methylaminopyridin-4- 
ylmethyl>-aniide; 

10 6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 

thiazolo[3,2-c]pyriimdine-2-carboxylic acid (2-methylaimno-pyiidin-4- 
ylmethyl)-aniide; 

6-(4.Fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3,2-c]pyriinidine-2-caiboxylic acid (2-methylainiiio-pyridin-4- 
IS ylmethyl)-amide; 

6-(3-Bromo-4.fluorc>-beiuyl>8-methyl.5J-Kiioxo-6J-dihydio-5^^ 
thiazolo[3»2-c]pyriniidine-2-caiboxylic acid (2-methylamtno-pyridin-4- 
ylmettiyl>-aimde; 

6-(3.Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-methylamiiio-pyridin-4- 

ylmediyl)-ainide; 

6-(3,4-Dichloro.ben2yl)^8-methyl-5,7Hlioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-methylainino-pyiidin-4- 
ylinediyl)-aimde; 

25 6K4-Bromc>-3.fluaro-ben2yl)-8-methyl-5J^oxo-6,7-dihydi^ 
thiazolo[3^-c]pyrimidine.2-caiboxylic acid (2-methylainino-pyxidin-4- 
ylinethyl)-aimde; 

6-(3-ChlorO"ben2yl)-8-methyl-5J-dioxo-6,7-dihydrD^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2*methylaimno-pyridin-4- 
30 ylmethyl)-ainide; 

6-{3-Fluon>-benzyI)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2-methylan]ino-pyridii^4- 
ylmethyl)-amide; 
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6-(3,4-DibromO'benzyl)-8-methyl-5,7-diox()-6J-^ 

thiazolo[3»2-c]pyrimidine-2-cait)Oxylic acid (2-methylaimno-pyiidin-4- 

ylmethyl)-amide; 

6K4-Bromo-3-chlon>-benzyl)-8-methyl-5J-dioxo-6J-<fihy 

5 thiazolo[3^-c]pyrimidine-2-caiboxybc add (2-mefliylainino-pyridin-4- 

ylmethylVamide: 

6-(3,4-Difluoro-ben2yl>8-methyl-5J-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (2-methylainino-pyridin-4- 
ylmethyl>ainide; 

10 6-(3<:Won>-4-fluoit>-benzyl)-8"methyl-5J-dioxo-6J^ 

thiazolo[3^-c]pyrimidine-2-caiboxylic add (2-metiiylamino-pyridin-4- 

ylmethyl>amide; 

6-(4-Chloro-3-fluoro-ben2yl)-8-methyl-5J-dioxo-6J-dihydn)-5^^ 

thiazolo[3^-c]pyriimdine-2-cari)Oxylic add (2-inethylamino-pyridin-4- 

15 ylmethyO-amide; 

6-(4-Chloro-3-bromo-ben2yl>8-methyl-5J-dioxo-6,7-dihydro-5H^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (2-methylainino-pyridin-4- 
ylinethyl)-amide; 

6-(4-Bromo-benzyl>8-methyl-5J-dioxo-6,7-dihydn)-5H- 
20 thiazolo[3 ,2-c]pyriinidine-2-carboxylic add (pyridin-3-ylinethyl)-ainide; 

6-(4-ChloixhbenzyJ)-8-inethyl-5J-dioxo-6jKlihy^ 
thiazolo[3,2-c]pyriniidinc-2-caiboxylic add (pyridin-3-ylmethyl)-ainide; 

6-(4-Fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydrc>-5H- 
thiazolo[3,2-c]pyrimidine-2-<:arboxylic add (pyiidin-3-ylmethyl)-aimde; 
25 6-(3-Biom()-4-fluoitKben2yl)-8-mettiyl-5J-dioxo-6J-d^ 

thiazolo[3^-c]pyriinidine-2-caiboxylic acid (pyridin-3-ylmethyl)-aniide; 

6-(3-Bromo-benzyl)-8-methyl-5J-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic add (pyridin-3-ylmediyl)-ainide; 
6K3,4-DicWoio-benzyl>8-inethyl-5,7-dioxo-6J-dihydro-5H- 
30 thiazolo[3^-c]pyriiiiidine-2-caiboxylic add (pyridin-3-ylinelhyl)-ainide; 

6K4-Biomo-3-fluon>-benzylH-methyl-5J-dioxo-6J«^hydn)-OT^ 
thia2olo[3;2-c]pyriniidine-2-caiboxylic add (pyridin-3-ylmefliyl>ainide; 
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6-(3-Chloro-benzyl)-8-methyl-5J-dioxo-6J-^hydio-OT^ 
thiazolo[3,2-c]pyrimidine-2-caiboxyIic acid (pyridin-3-ylmethyl)-ainide; 

6-(3-Fluoro-benzyl>8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3^-clpyrimidine-2-caiboxyUc add (pyridin-3-ylmethyl^ 
5 6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 

thiazGlo[3^-clpyriinidine-2-carboxylic acid (pyndin-3-ylmethyl)-amide; 

6-(4-Bn)mo-3-cWoro-benzyl>8-metiiyI-5J-dioxo-6,7-<Iihydi^ 
thia2olo[3^-c]pyriinidine-2-carboxyiic acid (pyridiii-3-ylmethyl)-aimde; 

6-(3,4-Difluoro-benzyl>8-methyl-5J-dioxc)-6jKiihydn>-5H^ 
10 thia2olo[3^-c]pyrimidine-2-carboxylic acid (pyridiii-3-ylmethyl>amide; 

6-(3-Brom(>-4-chloro-benzyl)-8-methyl-5jKlioxo-6J-dihydn>"5H- 
thiazolo[3;2-c]pyriniidine-2-carboxylic acid (pyridin-3-ylmethyl>ainide; 

6K3-Chloro^fluoro-benzyl)-8-metiiyl-5 J-dioxo-6 J-dihydro-5H- 
thiazolo[3,2-clpyrimidine-2-carboxylic acid (pyridin-3-ylinethyl)-ainide; 
15 6K4-Chlon>-3-fluoio-benzyl)-8-methyl-5,7-dioxo-6J-dihydix^ 
thia2olo[3;2-c]pyriinidine-2-caiboxylic acid (pyridin-3-ylinethyl)-ainide; 

6K4-Bromo-benzyI>8-methyl-5 jHiioxo-6 J-dihydn>-5H- 
thiazolo[3^-<:]pyriinidine-2-cartK)xylic acid (6-ainino-pyridin-3- 
ybnethyO-amide; 

20 6K4<3hloro-benzyl)-8-methyl-5jKiioxo-6J-dihydn)-5H^ 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (6-aimno-pyridin-3- 
ylmethyl)-amide; 

6-(4-Huon)-benzyl>8-methyl-5J-dioxo-6.7-dihydio-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic arid (6-ainino-pyridin-3- 
25 . ylinethyl>-aimde; 

6-(3-Bn)mcM^fluon>-benzyl)-8-methyl-5,7HBoxo-6J-dihydi^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (6-aniino-pyridin-3- 
ylmethyO-amide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
30 thia2olo[3^-c]pyriinidine-2-caiboxylic add (6-aimno-pyridin-3- 

ylniethyl>amide; 
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6<3,4.I>ichlaro-ben2yl)-8-methyl-5J-dioxo-6J-dihy^ 
thiazoIo[3^-c]pyri]nidine-2-<:aiboxylic acid (6-ainino-pyiidin-3- 
yliiiethyl)-ainide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-57-dioxo-6J^ia 
thiazolo[3^-clpyrimidine-2-caiboxylic acid (6-amino-pyridin-3- 
ylmethyl)-a!nide; 

6<3-Chloio-benzyl)-8-methyl-5,7-dioxo-6,7-dihydix)-5H- 
thiazolo[3^-c]pyiiniidine-2-carboxylic acid (6-ainino-pyridin-3- 
ylmethyl)-an]ide; 

6-(3-Huoro-benzyl)-8-methyl-5,7-diox(>-6,7-dihydio-5H- 
thiazolo[3,2-c]pyriimdine-2-cart)oxylic acid (6-aimno-pyiidin-3- 
ylinethyl)-amide; 

6-(3,4-Dibromo-benzyl>8-methyl-5,7-dioxo-6,7-dihydix)-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-aniino-pyridin-3- 
ylmethyl)-amide; 

6-(4-Bn)mo-3.chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrii]iidine-2-caiboxylic acid (6-aii]ino-pyridiii-3- 
ylinethyl)-a]mde; 

6-(3,4-IMfluoro-benzyl>8-methyl-5,7-dioxo-6J-dihydrch5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-axnino-pyridin-3- 
ylmethyl)-aiDide; 

6-(3-Bromo-4.chloro-ben2yl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxyIic acid (6-aiDino-pyridin-3- 
ylniethyl)-axiiide; 

6-(3-Chlon)-4-fluon>-ben2yl>8-methyl-5J-dioxo-6J-dihydro^ 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-amiiia-pyridiii-3- 
ylmethyl)-aiiiide; 

6-(4-Chloro-3-fluoiD-ben2yl)-8-methyl-5jHtioxo-6,7-^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-anunD-pyridiii-3- 
yhiiethyl)-ainide; 

6-(4-Bromo-benzyI)-8-methyl-5,7-dioxo-6,7-dlhydit>-5H- 
thiazolo[3^-c]pyrimidine-2-cart)oxylic acid (6-edioxy-pyridin-3- 
ylinethyl)-ainide; 
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6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6J-di^ 
thiazolo[3^-c]pynimdine-2-caii)Oxylic add (6-ethoxy-pyridin-3- 
ylinethyl)-axnide; 

6K4-Huoio-benzyl)-8-meAyl-5J-dioxo^J-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylixiethyl>ainide; 

6-(3-BiX)mo-4-fluorD-benzyl)-8-methyl-5J-dioxo-67-dihydr^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylniethyl>-ainide; 

6-(3-Bn)mo-ben2yl>8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3»2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylmethyO-amide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5,7Klioxo-6,7-dihydm-5H- 
thiazolofS ,2-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylmethyO-amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-cthoxy-pyridin-3- 
ylmethyl)"ainide; 

6-(3-Chloix)-benzyl)-8-inetiiyl-5,7-dioxo-6,7-dihydnv5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)-amide; 

6-(3-Huoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylniethyl)-ainide; 

6-0,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6jKiihydto-5H^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylinethyl>-ainide; 

6-(4-Bn>mo-3K:hlon>-benzyl>8-methyl-S,7-Kfioxo-6J-dihydn^ 
thiazolo[3^-c]pyriimdine-2-caii>oxylic acid (6-etfioxy-pyridin-3- 
ylmethyl)-aimde; 

6-(3,4-I>i£luofo-bfflizyl)-8-methyl-SJ-<]ioxo-6J^fihydi^ 
thiazolo[3^-c]pyriniidine-2-caiboxyIic acid (6-edioxy-pyridin-3- 
ylznethyl)-aimde; 
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6-(3-Bn}mo^hlon>-beiizyl)-8-methyl-5J-dioxo-6jH^ 
thiazolo[3,2'^]pyiimidine-2-caiboxylic add (6-ethoxy-pyridin-3- 
yl]nethyl)-ainide; 

6-(3-Ghloro-4-fluoio-ben2yl)-8-mcthyl-5J-^oxo-6,^^ 
thiazolo[3,2*c]pyriinidine-2-caiboxylic acid (6-ethoxy-pyiidin-3- 

ylinethyl)-aniide; 

6-(4<:hlarc)-3-fluoio-beiizyl)-8-methyl-5J-dioxc)-6,7^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylinethyl)-amide; 

6-(4-Bromo-benzyi)-8-methyl-5J-dioxc>-6.7-dihydrx)-5H- 
thiazolo[3,2-c]pyriimdine-2-caiix)xylic acid (6-methoxy-pyridin-3- 
ylmethyl)-ainide; 

6-(4-Chloio-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-methoxy-pyridin-3- 
ylmethylVamide; 

6-(4-Fluoio-benzyl)-8-methyl-5J-dioxo-6,7-dihydio-5H- 
thiazoio[3^-c]pyriinidine-2-carboxyIic acid (6-methoxy-pyridin-3- 
ylmethyl)-ainide; 

6-(3-Bn)mo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro^ 
thiazolo[3,2-clpyrimidine-2-carboxylic acid (6-methoxy-pyridin-3- 
ylinethyl)-axnide; 

6-(3-Bromo-benzyI)-8-methyl-5J-dioxo-6J-^ydn>-5H- 
thia2olo[3^-c]pyrimidine-2-cart)oxylic acid (6-methQxy-pyridin-3- 
ylinethyl)-amide; 

6-(3.4-DichIojTHbenzyl)-8-methyl-5.7-dioxo-6J-dihydi^ 
thiazolo[3,2-c]pyriznidine-2-caiboxyIic acid (6-methoxy-pyiidin-3- 
yIinethyl)-aiDide; 

6-(4-Bronio-3-fluon>-benzyl>8-inethyl-5,7-dioxo-6,7^1ihy^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-methoxy-pyridin-3- 
yhnethyl)-axnide; 

6K3-ChlQro-benzyl>8-niethyl-S,7-dioxo-6jHfihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-methoxy*pyridiii-3- 
yhnethyl)-aiiiide; 
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6-(3-Huoro-brazyl>8-me%l-5J-dioxo-6J-dihydnH 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-melhoxy-pyridin-3- 
ylmetbyl>-aimde; 

6-(3,4-Dihromo-benzyl>8-methyl-5J-yioxo-6,7-dihydro-5^^ 
thiazolo[3^<]pyriimdine-2-caiboxylic add (6-methoxy-pyridin-3- 
yifnethyl)-aiiiide; 

6-(4-Bromo-3<hloio-benzyl>8-methyl-5J-<iioxo-«J-dihydr^ 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-methoxy-pyridin-3- 
yimethyl)-amide; 

6K3,4-Difluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydn>-^^ 
thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid (6-methoxy-pyridin-3- 
ylmethyl)-aniide; 

6-(3-Bromo-4-chloro-benzyl>8-methyl-5J"dioxch^J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3- 
ylmethyl)-amide; 

6-(3-Chloix)-4-fluoro-benzyl>8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c)pyrimidine-2-carix)xylic acid (6-methoxy-pyridin-3- 
ylmethyl)-axnide; 

6-(4<:hloit)-3-fluoro-benzyl)-8-methyl-5J-dioxo-6,7KK 
thiazolo[3^-c]pyrimidine-2-cartx)xyIic acid (6-methoxy-pyridin-3- 
ylmethyl)-ainide; 

6-(4-Bromo-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3;2-c]pyriinidine-2-cari)OxyIic add (6-methyl-pyridin-3- 
ylmethylVamide; 

6-(4<:hloro-benzyl)-8-methyl-5,7-dioxo-6,7Hlihydrc)-5H^ 
thiazoIo[3,2-c]pyriinidine-2-carboxylic add (6-methyl-pyridin-3- 
ylmediyl>-amide; 

6<4-Fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3t2-c]pyriinidine-2-caiboxylic add (6-methyl-pyridin-3- 
yl2nethyl>azmde; 

6-(3-Bn)m(>-4-fluoro-benzyl)-8-methyl-5.7-dioxo-6J-dihydn^ 
thia2olo[3^-c]pyriiiiidine-2-caiboxylic add (6-inethyl-pyridiii-3- 
ylmethyl)-anude; 
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6-(3-Bn)mo-ben2yl)-8-methyl-5J'^oxo-6J-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxyIic add (6-methyl-pyridin-3- 

ylniethyl)-amide; 

6-(3,4-Dichloro-benzyl>8-methyl-5J-dioxo-6J-dihyd^ 
5 thiazolo[3^<]pyriinidine-2-caii)oxylic acid (6-methyl-pyridin-3- 

ylmethylVamide: 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydio-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (6-methyl-pyridin-3- 
ylmethyl)-amide; 

10 6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-inethyl-pyridin-3- 
ylinethyl)-amide; 

6-(3-Ruoro-ben2yI)-8-methyl-5,7-dioxo-6,7-dihydn>5H- 
thiazo]o[3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
15 ylinethyl>ainide; 

6-(3,4-Dibromo-ben2yl)-8.methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylm&thyl)-aiiiide; 

6-(4-Bn)mo-3-chloro-benzyl>8-methyl-5,7-dioxo-6J-dihydro-ffi^ 
20 thia2olo[3^-c]pyriinidine-2-carboxylic acid (6-methyl-pyiidin-3- 

y lme thyiyamide: _ . _ . ^ ^ _ 

6-(3,4-IMfluoro-beiayl>8-methyl-5J-dioxo-6,7-Kiihydn>-5H- 
thiazolo[3^-c]pyiimidine-2-carboxylic acid (6-inethyl-pyiidin-3- 
ylmethyl)-aniide; 

25 6-<3-BK)mch4-chloro-benzyl)-8-methyl-5J-tfoxo-6J-^^ 
thiazolo[3^-c]pyhinidine-2-caii>oxylic add (6-methyl-pyridin-3- 
ylmetfiyl)-ainide; 

6-(3-Chlarc>-4-fluoiio-ben2yl)-8-methyl-5J-dioxo-6,7-^ 
thiazolo[3^K:]pyniiiidine-2-caii>oxylic add (6*methyl-pyridin-3- 
30 ylinethyl)-azDide; 

6-(4<M<m>-3-fluoro-beiusyl)-8-methyl-5,7-dioxo-6J«^yd^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (6-methyl-pyridin-3- 
ylmeAyl>aiiiide; 
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6-(4-Cyano-benzyl)-8-methyI-5,7-dioxo-6J-dihyditH 
thiazolo[3^-clpyriinidine-2-carboxylic acid (2-methoxy-pyridiii-4- 
ylinethyl)-ainide; and 

6-(4-Isopropylsulfamoyl-ben2yl)-8-methyl-5J-^oxo-6,7-^ 
5 5H-thiazoIo[3^<]pyrimidine-2-cait)oxyIic acid (2-inethoxy-pyridin-4- 

y!methy!)-amidfi: or 

The compound according to Claim 1, or a phannaceutically acceptable salt 
thereof, selected from: 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7-dihydro-5H- 
10 thia20lo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

8-Methyl-6-(l-phenylethyl) 5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3^-c]pyrimidine-2-cartK)xylic acid 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-(2-phenylmethanesulfonyl-ethyl)-6J- 
dihydro-5H-thia2olo[3,2-c]pyrimidine-2-caiboxylic acid 4- 
15 fluorobenzylamide; 

6-(5-Cyano-pentyl)-8-Methyl-5,7-dioxo-6,7-dihydn>5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-^)-But-2-enyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxyIic acid 4-fluoiobenzyIamide; 
20 8-Methyl-5,7-dioxo-6-(E)-pent-2-enyl-6.7-dihydro-5H- 

thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoroben2ylamide; 

6-sec.Butyl-8-Methyl-5,7.dioxo.6J-dihydro-5H-thiazolot3^- 
c]pyriniidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-6-(2'methyl-allyl).5,7^oxo-6J-dihydio-5H- 
25 thia2olo[3,2-c]pyrimidine.2-caiboxyUc add 4-fluorobenzylamide; 

6-(l.Ethyl-pn)pyl)-8-Methyl-5,7-dioxo-6.7-dihydro-5H- 
thiazolo[3»2-c]pyrimidine-2-caiboxylic acid 4-fluoiobenzylamide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-caiboxyIic acid 4-fluorobenzylamide; 
30 6-(2-Benzensulfonyl-ethyl>8-Methyl-5,7-dioxo-6,7-dihydn>-SH- 
thiazolo[3^-c]pyiimidine-2-caiboxylic add 4-fluorobenzylamide; 

8-Methyl-6-(3-methyl-but-2-enyl)-5,7-dioxo^,7-dihydn)-5H- 
thiazolo[3^-c]pyrim]dine-2-carboxylic add4-fluQiobrazy]amide; 
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6-[2<4-Huorc>-benzensdfOTyl)-cthyI]-8-MBA^^ 
dihydro-5H4hiazolo[3^-<:]p)raDidine-2<a^ acid 4- 
fluorobenzylainide; 

6-[3<4-FluQro-phenyI>3K>xo-propyl]-8-Methyl-5J'^oxo-^ 
5 dihydro-5H-thia2olo[3^-c]pyiiinidine-2-caiboxylic add 4- 

fluorob^ylamide; 

8-Methyl-5,7-dioxo-6-{2-[(l-phenyl-iiiethanoyl)-amino]-ethyl }- 
6 J-dihydro-5H-thiazolo[3,2-c]pyriniidine-2-caiboxylic acid 4- 
fluorobenzylamide; 

10 8-Methyl-5J-dioxo-6-(2-phenoxy-ethyl)-6,7-dihydn>5H- 

thiazolo[3,2-<:]pyriimdine-2-caiboxylic acid 4-fluon)benzylainide; and 

{5-[2-(4-Fluoro-benzylcaibamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyriniidine-6-yhnethyl]-isoxazol-3-yl] }-caibaiiiic add 
methyl. 

15 13, Use of a compound of Formula I, or a pharmaceutically acceptable salt 

thereof, in the manufacture of a medicament for the treatment of a disease 
mediated by an MMP-13 enzyme. 

14. Use of a compound of any one of Claims 2, 4, 6, and 8, or a 
pharmaceutically acceptable salt thereof, in the manufacture of a 

20 medicament for the treatment of a disease mediated by an MMP-13 

enzyme. 

15. Use of a compound of Formula I, or a phannaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of cancer; or 
Use of a compound of Formula I, or a pharmaceutically acceptable salt 

25 thereof, in the manufacture of a medicamrat for the treatment of 

ifaeumatoid arthritis; or 

Use of a compound of Fonnula I, or a phannaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of 
osteoarthritis; or 
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Use of a compound of Fonnula I, or a phannaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of heart 
failure; or 

Use of a compound of Fonnula I, or a phannaceutically acceptable salt 
thereof, in the manufacture of a medicamrat for the treatment of 
inflammation. 



INTERNATIONAL SEARCH REPORT 



Inte inal Appncation No 

PCT/IB 02/00313 



A. CLASSIFICATKW OF SUBJECT UATTER , 

IPC 7 C07D513/04 C070498/04 C07D487/04 A61K31/505 A61P29/00 
A61P9/10 

AocoKflng to tfdemational Patent Clasaftcallon (IPC) or to both nalional dasslficalion and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (dasstficatton system followed by dassifteation symtwis) 

IPC 7 C07D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Eledronlc data base consulted during the international search (name of data base and, where pradicaL search terms used) 

EPO-Internal , CHEM ABS Data, BIOSIS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ^ Citation of document, with incficaUon, where appioprtate, of the relevant passages 



Relevant to claim No. 



wo 96 38434 A (WARNER-LAMBERT COMPANY) 

5 December 1996 (1996-12-05) 
page 11 -page 15, line 8 

EP 0 404 525 A (TAKEDA CHEMICAL INDUSTRIES 
LTD) 27 December 1990 (1990-12-27) 
page 2 -page 5, line 30 

US 4 419 356 A (FRANCOIS DEBARRE ET AL) 

6 December 1983 (1983-12-06) 
column 1 -column 4, line 24 

US 4 421 914 A (NORIAKI OKAMURA ET AL.) 

20 Decanber 1983 (1983-12-20) 
column 1 -column 8, line 16 

~~ -/-- 



1-15 



1-15 



1-15 



1-15 



m 



Further documents are listed in the contfaiuation of box C. 



Patent famQy members are listed in annex. 



*' Special categories of dted documents : 

*A' document defining the general state of the art which Is not 
considered to be of particular relevance 

'E* earlier document but published on or after the htemalional 
RIcng date 

"L' document which may throw doubts on priority dazm(s) or 
which is cited to estabBsh the pubQcation of another 
citation or other spedal reason (as specified) 

*0^ document refemng to an oral disclosure, use, exMbitionor 
other means 

'P document published prior to the international flSng dale but 
Caterthan the priority date claimed 



T" later document published after the international filmg date 
or prlorfty dale and not in conflict with the application but 
dted to understand the prindple or theory undertyir^ the 
Invention 

"X" dtx^ument of paiticufar relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance; the claimed invention 
cannot be considered to invoh/e an inventive step when the 
document is oomUned with one or more other such docu- 
mented such combination being obvious to a person sidlled 
In the art 

"&* document member of the same patent fanuV 



Date of the actual oompletton of the bitemalkmal search 



29 May 2002 



Date of maOtngof die Intematiofial search report 



07/06/2002 



Name and mailing address of the ISA 

European Patent Olfioe, PB. 5818 f 
NL - 2280 HV R^w^c 
TeL (431-70) 340-2040i Tx. 31 651 epo nt. 
Fax: (431-70) 34&-3016 



Authorized officer 



Kyrlakakou, 6 



Fdan PCT/ISA/210 (saoond shoel) (July 1998) 



INTERNATIONAL SEARCH REPORT 


Inte «al AppUeaUon No 

PCT/IB 02/00313 


C^Conttnuation) DOCUMENTS CONSIDEREO TO BE RELEVANT 


Category * 


Citation of document, with incfication.where appropriate, of the relevant passages 


Relevant to c^m No. 


A 


us 4 383 996 A (TAKEO OBA ET AL.) 
17 May 1983 (1983-05-17) 
column 1 -column 5, line 36 




1-15 


A 


US 4 302 585 A (PETER H. L.WEI ET AL.) 
24 November 1981 (1981-11-24) 
the whole document 




1-15 


A 


US 5 948 780 A (JOSEPH THOMAS PETERSON, JR 
ET AL.) 7 September 1999 (1999-09-07) 
cited In the application 
the whole document 




1-15 



Fomi PCTyiSV2l 0 (conlkuato of satxnd diael) guly 199^ 



INTERNATIONAL SEARCH REPORT 

. .onnatlon on patent family members 


Ime mcd Application No 

PCT/IB 02/00313 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member{s) 


Publication 
date 



wo 9638434 



05-12-1996 



US 


5665764 


A 


us 


5627206 


A 


AT 


206416 


T 


AU 


717570 


B2 


AU 


5577796 


A 


CA 


2220040 


Al 


DE 


69615680 


Dl 


DK 


828726 


T3 


EP 


0828726 


Al 


ES 


2165496 


T3 


JP 


11506097 


T 


SI 


828726 


Tl 


UO 


9638434 


Al 


US 


5958972 


A 


ZA 


9604508 


A 



09-09- 
06-05- 

15- 10- 

30- 03- 
18-12- 
05-12- 

08- 11- 
21-01- 
18-03- 

16- 03- 
02-06- 

31- 12- 
05-12- 
28-09- 

09- 12- 



1997 
1997 
■2001 
2000 
1996 
1996 
■2001 
•2002 
•1998 
■2002 
1999 
2001 
1996 
•1999 
1996 



EP 404525 


A 


27- 


■12-1990 


AT 


138069 T 


15-06-1996 










CA 


2019369 Al 


21-12-1990 










DE 


69026980 


Dl 


20-06-1996 










DE 


69026980 T2 


09-01-1997 










EP 


0404525 A2 


27-12-1990 










JP 


3086887 A 


11-04-1991 










JP 


3096047 


B2 


10-10-2000 










US 


5082838 A 


21-01-1992 


US 4419356 


A 


06- 


-12-1983 


FR 


2487355 


Al 


29-01-1982 










FR 


2505842 


Al 


19-11-1982 










AT 


5480 


T 


15-12-1983 










AU 


542548 


B2 


28-02-1985 










AU 


7318181 


A 


28-01-1982 










CA 


1162923 


Al 


28-02-1984 










DE 


3161553 


Dl 


05-01-1984 










DK 


329081 


A 


25-01-1982 










EP 


0045251 


Al 


03-02-1982 










ES 


504259 


DO 


16-08-1982 










ES 


8206537 


Al 


16-11-1982 










ES 


505896 


DO 


01-10-1982 










ES 


8300116 


Al 


01-01-1983 










ES 


505897 


DO 


01-11-1982 










ES 


8300776 


Al 


01-02-1983 










GR 


74920 


Al 


12-07-1984 










HU 


181814 


B 


28-11-1983 










IE 


51420 


Bl 


24-12-1986 










JP 


57042693 


A 


10-03-1982 










KR 


8500013 


Bl 


08-02-1985 










KR 


8500012 


61 


08-02-1985 










NO 


812527 


A 


25-01-1982 










NZ 


197800 


A 


31-05-1983 










PH 


16523 


A 


10-11-1983 










PL 


232302 


Al 


16-08-1982 










PL 


235882 


Al 


20-12-1982 










SU 


1091859 


A3 


07-05-1984 










SU 


1145932 


A3 


15-03-1985 










ZA 


8105026 


A 


28-07-1982 



US 4421914 A 20-12-1983 JP 58026891 A 17-02-1983 

JP 57067584 A 24-04-1982 
EP 0049902 A2 21-04-1982 



Rnn PCmSMZtO (paM tamlV ema) (JUV tBBQ 



INTERNATIONAL SEARCH REPORT 

....onnation on patent family members 



lnt£ >nal Application No 

PCT/IB 02/00313 



Patent document 




Publication 




Patent family 


Publication 


cited in sesrch report 




uate 




niGmbGr(s) 


date 


US 4383996 


A 


17-05-1983 


NONE 






US 4302585 


A 


24-11-1981 


NONE 






US 5948780 


A 


07-09-1999 


AU 


741768 B2 


06-12-2001 








AU 


5590698 A 


03-07-1998 








BR 


9714385 A 


16-05-2000 








CD 

tr 


10Z8716 Al 


23-08-2000 








JP 


2001526631 T 


18-12-2001 








NO 


992769 A 


09-08-1999 








NZ 


334897 A 


23-02-2001 








MO 


9825597 A2 


18-06-1998 








ZA 


9711004 A 


05-10-1998 



Fbnn PCT/ISAfSlO (paM famiV ameot) (Ju^ laae) 



